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... There is only ONE 
TEXROPE DRIVE 











It is made by Allis-Chalmers 


and its use assures 
perfect performance! 





Internal 
friction is minimized. 
The fabric section is used 
to maintain proper form ’ 
and position of Texropes \ 
in grooves. Outer wrap- 
ping keeps moisture 
or dirt out of cord | 
sectionandretains | 
belt structure | 
intact. : 








O attractive are the savings effected 

with Texrope Drives that over 80,000 
have been sold. Wherever correctly ap- 
plied they have never failed to give 
complete satisfaction. 


















In originating and developing this drive 
that has revolutionized transmission meth- 
ods, Allis-Chalmers has achieved the 
perfection that comes only after years of 
practical experience. 


Texrope Belts possess amazing flexibility 
and long life. The process by which they 

are made is the result of every facility of 
The B. F. Goodrich Rubber Company and 

the vast Allis-Chalmers organization. The 

belt cores are built by a special process 

. the outer wrapper prevents dirt from 

working into the cord section. The belts 

are formed in accurately machined 

molds. They always seat perfectly. 


In the manufacture of grooved sheaves 
Allis-Chalmers has secured the perfect 
balance so necessary to vibrationless 
operation ... and the accurate machin- 
ing that assures perfect seating of belts 
and unusually long service. 


So rapidly have Texrope Drives complete- 

ly smashed transmission tradition that 
many imitations are now being offered 

. and the word “Texrope” is often 
used in referring to all V-belt drives. 


When you are buying V-belt drives, 
be sure to get the genuine Allis-Chalmers 
Texrope Drives . . . backed by an or- 
ganization more than 80 years old 
in the manufacture of power machinery. 






The Whole Story ALLIS-CHALMERS MANUFACTURING CO. —\, J Wi, 
in 8 Minutes Texrope Division Milwaukee, Wis. % A 
In 8 minutes you Specialists in Power Machinery Since 1846 X A , 
can get the whole Su 


story of Texrope 
Drives from this 
illustrated book. 
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Maintenance on a premium 
basis is just one of the many 
organization items in the 
story on plant engineering 
activities in the Corning 
Glass Works. The article 
starts on page 495. 


“Inadequate Wiring Boosts 
Light Bills,” the title com- 
pletely explains the purpose 
of the article beginning on 
page 499. But—to make it 
more impressive—Roy 
Palmer has included a set 
of graphs and figures that 
should convince the most 
skeptical. 


Chain, belt, group, or indi- 
vidual drive for a battery of 
six hydraulic pumps? A nice 
problem—and a nice solu- 
tion. On page 502. 
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She 
‘CIRCLE T”’ 





TYPE “A” INDUSTRIAL 
SWITCHES 


MOTOR STARTING 
SWITCHES 
TYPE “C” SWITCHES 
ENTRANCE SWITCHES 
METER SERVICE 
SWITCHES 
SPECIAL SWITCHES 
PANELBOARDS 
SWITCHBOARDS 
“BUSS-WA”’ 

(The Copper Bar Distribu- 
tion System) 
“FLEX-A-POWER” 
(The convenience outlet for 
Power in Industry) 
“CONTROLITE” 

(The Theatre Control 
Board) 
and other devices—all listed 
in Catalog No. 14 


Sold Through Wholesalers 














THE TRUMBULL 
ELECTRIC MFG. CO. 


PLAINVILLE, CONNECTICUT 


Branch Panelboard and Switchboard 
Factory at Ludlow, Kentucky 


NEW YORK PHILADELPHIA HICAGO 
803 po a= ee 511-519 N. Broad St, 2001 Ww. Pershing Rd. 
1002 Statler Bldg. SAN FRANCISCO DETROIT Branch 
ATLANTA 432 Fourth St. 415 Brainard St. 


A. G. Electric Mfg. Co. Division Branch Panelboard and 
Switchboard Factories.—Los Angeles—Seattle 
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“T. M. 7'/.”” Motor Starting Switch 
With Thermal Overload Protection 


N othing to Renew 


A Machine 
Stalls ... 


what will you see 
when you open the 
switchbox ? 





A machine stalls—a roar from the motor— 
what will you see when you open the switch- 
box—the molten remains of what was once a 
switch? 


Or do you enjoy the protection of the “Circle 
T” Line? Does a Type “T.M.” guard each of 
your motors? In which case the switch will 
trip, operated by a thermal unit, safely and 
surely interrupting the heavy current. 


And if you do open the cover of a Trumbull 
Type “T.M.” that has tripped (and there’s 
really no need to—there’s nothing to renew) 
you will see the switch as new—no pitted 
blades—no beads of copper—no burnt insula- 
tion—that’s the “Circle T” protection. 


Of rugged construction and reliable in opera- 
tion the Type “T.M.” will provide you with 
a dependable form of protection against over- 
load or damage due to phase failure. - 


May we send you our catalog describing this 
and other “Circle T” Products? 
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ORGANIZED 
PLANT ENGINEERING 


By ALFRED VAKSDAL and JOHN W. ROMIG 


Plant 


LASS manufacture im- 
(5 poses many peculiar 

responsibilities on the 
plant engineering department. 
The nature of the services re- 
quired, the necessity for avoid- 
ing interruptions in these serv- 
ices, and the promptness with 
which breakdowns and emer- 
gencies must be handled, make 
a well-organized engineering 


Engineer Mechanical Superintendent 


Corning Glass Works 
Corning, N. Y. 


Glass making demands constant service. A one-minute delay 
in electric power means a 30-min. delay in production—One 
reason the Plant Engineering Department of the Corning Glass 
Works employs 250 men and functions in twelve divisions of 
plant operation. 





department indispensable. 
The Corning Glass Works 








operates two plants in Corning, 
N. Y., (soon three will be go- 
ing), a plant in Wellsboro, Pa., 
and one in Central Falls, R. I. 
The chief products are radio 
and lamp bulbs, glass tubing, 
art ware, high-tension and com- 
munication line insulators, do- 
mestic ware, chemical ware, 
airport, railroad, marine and 
traffic lenses, and many other 
glass products. In the Corning 
plant alone 43 buildings are 
used for housing production 
and allied operations. 

Power is an important factor 
in the manufacture of glass. 
Not only is economy necessary, 
but continuity of service is essential. 
An interruption of electric power for 
one minute will cause from five to 
thirty minutes’ interruption in glass 
manufacture, for the temperature 
control and the heat balance in manu- 
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ets 


The pipe shop is well equipped to handle any job that may be required of it. 


facturing are basic essentials of pro- 30,000,000 Ib. of steam, furnishes 





duction. It is the duty of the plant 
engineering department to provide 
this continuity of power service. 

It is found economical to operate 
a power plant that generates about 


well over a half million kilowatt- 
hours of electrical energy a month 
to drive 860 motors with an aggre- 
gate rating of 3,000 hp., and pro- 
vides high- and low-pressure steam, 
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Organization chart of the plant engineering department at 
plant of the Corning Glass Works. 


high- and low-pressure air, light, and 
heat for the offices and plant depart- 
ments. One of its incidental services 
is the pumping of 1,000,000 gal. 
water a day for various manufactur- 
ing and other purposes. 

Six kinds of fuel are used to sup- 
ply the heat required for the different 
processes and machines. This service 
alone requires the handling of large 
amounts of fuel oil, for which there 
is a storage capacity of 110,000 gal., 
and the operation of a large pro- 
ducer gas plant. 

The work of the plant engineering 
department is thus widely diversified 
in the usual branches of engineering, 
quite specialized along the lines of 
practice in the glass industry, and 
extends to a greater or 
less degree into every 
phase of plant opera- 
tion. At present this de- 
partment employs about 
250 men in the twelve 
divisions under which 
the various activities 
are classified. 

The plant engineer co- 
ordinates the activities 
of the various branches. 
An assistant, who as- 
sumes responsibility for 
the department in the 


The machine shop makes 
and repairs glass molds, 
builds new glass-working 
machines of special de- 
sign, and handles all main- 
tenance and repair work 
that involves machining 
operations. 
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the Corning 


absence of the plant engineer, spends 
a large part of his time on plant 
development problems, planning for 
present and future requirements. 
The assistant also acts in an advisory 
capacity as safety engineer and on 
matters relating to fire protection, 
and janitor and watchman services. 

A chief draftsman, reporting to 
the plant engineer, handles matters 
pertaining to the design of glass 
molds, furnaces, and other special- 
ized equipment. The machine shop 
superintendent reports directly to 
the plant engineer. Power, power 
planning, miscellaneous maintenance, 
plant protection, mechanical plan- 
ning, and mechanical specifications 


come under the mechanical superin- 
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tendent who reports directly to the 
plant engineer. Also under the super- 
vision of the mechanical superintend- 
ent are the trades divisions, including 
pattern makers, masons, millwrights, 
carpenter, box making, pipe, and 
electrical shops, labor department, 
and the power plant. 

One phase of the plant engineering 
department’s activities is consultation 
on factory layout and methods with 
the production departments. This 
work is carried on largely by the 
plant engineer, although his assist- 
ants work on the development of 
certain phases. 

A system of scheduling the work 
has been developed, whereby each 
man in each trade division has a 
place for his name and job cards on 
the scheduling board of his depart- 
ment. A card is made out for the 
individual craftsman for each job 
he does. The scheduling board is 
arranged so that for each man there 
is a place for the card on the job 
being worked on, a place and card 
for his next job, another place for 
jobs waiting, and still another for 
finished jobs. 

This system of scheduling, with 
the foreman seeing that material is 
on hand and that everything is ready, 
does away with much lost time on the 
part of the men. Every night the 
schedule board is filled for the next 
day ; so every man can start right off 
on a job in the morning. In this man- 
ner lost time caused by a foreman 
being late, or having to assign jobs 
te all of his men at one time, is kept 
very low. 

Another advantage lies in the 
small loss of time between jobs in 























A corner of the tinshop, 
in which all of the air 
ducts and fittings are 
made. 


case the foreman is 
out’ when a craftsman 
comes to the shop after 
he completes a job. 
With the schedule 
board he does not wait 
for another job, but 
punches out on the 
completed work card 
and punches in on the 
new one. 


Once a system of this 
kind is in operation, its 
advantages are readily 
appreciated. It not only 
decreases the depart- 
imental lost time, but gives the fore- 
man much freedom in supervising 
men who are out on various jobs in 
the plant. A foreman can, by being 
in frequent contact with his men in 
their work, do much to help them by 
showing them short cuts, and so on. 

Tied in with the scheduling system 
is a premium system whereby the 
men are paid for extra effort. The 
premium system is based on time 
estimates of the various jobs to be 
done. Standard time for many jobs 
has been set, and standards on new 
work are being developed from day 
to day. Estimates of the time re- 
quired to do a job are made and 
craftsmen who apply themselves dili- 
gently have an opportunity to make 
something extra for the next pay 
envelope. In January of this year 
more than 60 per cent of the work 
done by the trades was on a premium 
basis. With more than 150 crafts- 
men working on maintenance, and 
new and routine work, the advan- 
tages of a premium system are many. 

The scope of premium work is 
gradually being broadened and some 
departments will eventually operate 
with 90 per cent of the time of the 
craftsmen being devoted to premium 
work. An ultimate average of 80 per 
cent for the entire trades division is 
anticipated. 

One of the incidental advantages 
of placing work on a premium basis 
has been that foremen and craftsmen 
find quicker methods of doing their 
jobs. A hole will not be drilled if it 
can be punched in less time without 
affecting quality. Men will not make 
three trips for material when one trip 
will suffice. The quality of work 
done on premium is kept up, for poor 
quality of work will cancel premium 
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time. The scheduling system has 
given foremen time to see that work 
is properly done. 

To show how these systems work 
in practice, assume that one of the 
production departments desires to 
have certain work done. A responsi- 
ble representative of that department 
telephones the details to the order 
clerk of the plant engineering depart- 
ment. The order clerk writes the 
order in triplicate on the Work 
Order, shown on page 498, affixes 
the proper charge number, and gives 
the original to the mechanical super- 
intendent who determines the neces- 
sity for special advice or information 
before execution. 

Orders that require material other 
than that stocked in the storeroom 
pass through the material clerk 
whose duty it is to see that material 
is on hand for the execution of the 
order. The orders are then passed to 
the trades divisions who have to per- 
form the work. 

After the foreman receives the 
order for the work he and the pre- 
mium clerk set a standard time for 
the job. Cards are made out for the 
craftsmen who are to do the work 
and the job is put through the shop. 
When finished, the original order is 
sent to the premium division and the 
premium time is credited to the 
craftsmen who have executed their 
work in less than the set standard 
time. 

Assume that a man is assigned a 
job for which he is allowed twenty 
hours, and which he completes in 
eighteen and one-half hours. He will 
be paid his regular rate for twenty 
hours and when he is assigned an- 
other job he will receive his regular 
rate on that job, in addition to his 





rate for one and one-half hours on 
the former job. Thus he receives ex- 
tra compensation for extra effort, 
and always knows where he stands. 

It was noted previously that the 
assistant plant engineer is respons- 
ible for fire protection, safety, and 
the cleaning and watch services. Two 
men are assigned to the task of clean- 
ing windows, lamp bulbs, and re- 
flectors. Collection of waste, packing 
naterial, and other rubbish is 
handled by two men, who do nothing 
eise. Three men are employed to 
keep all of the toilets and washrooms 
in the plant in a sanitary condition. 
Four men keep the plant yards and 
passageways clean and free from dis- 
carded materials of all kinds, which 
are collected and disposed of by two 
men, with the help of an electric 
truck. Keeping the offices and show- 
rooms in the proper condition re- 
quires the full-time work of four 
men and two women. 

For guarding the entrances and 
patrolling the plant fifteen men are 
required—seven during the day and 
eight at night. 

Safety work, which includes in- 
spection of buildings and all equip- 
ment, is handled in a fashion some- 
what unusual. In addition to the 
regular inspectors the safety com- 
mittee appoints on January 1 of each 
year an inspection committee com- 
posed of one foreman from the plant 
engineering department, one fore- 
man from the manufacturing depart- 
ment, one general inspector, and one 
representative from an outside safety 
organization. The plant engineering 
and manufacturing department mem- 
bers change from month to month, so 
that at least.one new man is always 
on the committee. A complete inspec- 
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tion of the entire plant is made 
once a month. 

All buildings are examined 
to detect weak or defective 
places, bad floors—anything 
that might be an injury hazard 
—and places that need painting 
or repairs are noted. Fire pro- 
tection equipment, production 
machines—everything in the 
plant—is gone over and its con- 
dition determined. Anything 
that the committee feels should 
be done is put into its report, 
which is given to the chairman 
of the safety committee. This 
committee is composed of all 
the foremen in the plant, and 
its recommendations are trans- 
mitted to the management for 
action. 

The work of some of the de- 
partments under the mechani- 
cal superintendent may be out- 
lined as follows: The electrical 
department handles construc- 
tion, installation and mainte- 
nance work on all electrical 
equipment,. Important motors 
and controls are inspected from 
one to three times a day, de- 
pending on the conditions and 
the importance of the service. 
Three inspectors and oilers are em- 
ployed in this work. 

To supply the great volumes of 
air needed for cooling men and 
equipment requires many thousands 
of feet of large air ducts. These 
ducts are subject to damage and 
abuse in various ways, and in some 
piaces rather frequent replacements 
are necessary. Also, new lines are 





out in triplicate. 





Each trades division concerned receives one 
copy of this Work Order, which is made 
One copy is sent to the 
mechanical superintendent, and the third is 
filed by the order clerk. 


censtantly being put up, so that it 
is necessary to have a large and well- 
equipped tinshop for handling this 
work. All of the ducts and fittings 
are fashioned from sheet metal. 

The engineering department is re- 
sponsible for much of the building 
construction and alteration. This de- 
partment has charge of the construc- 
tion and maintenance of sewers, water 


supply, water mains, and fire 
hydrants, and the layout and 
installation of conveyors, inas- 
much as these may require 
building alterations. 

When requests are made for 
work that does not involve 
the expenditure of an excessive 
sum of money, an analysis of 
the job and an estimate of the 
cost are made and a _ work 
order is issued. 

When a large expenditure 
will be required for some pro- 
ject, such as the purchase or 
development of special equip- 
ment, or major changes, a 
request is made for an appro- 
priation. The Appropriation 
Request form provides spaces 
for the entry of such items as 
amount of money requested, 
purpose, reasons, account to be 
charged, details of the savings, 
cost, estimated life, estimated 
annual fixed and operating ex- 
penses and so on. 

Two copies of the Appropri- 
ation Request are set to the per- 
sons making the request. After 
approval by these persons the 
request and cost estimate are 
forwarded to the production 
manager, who in turn presents them 
to the manufacturing committee for 
approval. If favorable action is taken 
by this committee, the request is filed 
in the president’s office to await offi- 
cial approval. If such approval is 
forthcoming, the plant engineering 
department is authorized to carry out 
the project and is given the necessary 
orders for the work. 








Rear end of a glass tank into which the raw materials are fed by the charging device at the right, and 
melted. Note the large, sheet-metal ducts for conveying cooling air. 
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HERE are a great number of 
industrial plants that are still 
inadequately lighted, and un- 
fortunately, many of the new factory 
buildings are equipped with no better 
facilities for lighting than buildings 
erected ten or fifteen years ago. 

In decreasing spoilage, lowering 
unit production costs, and promoting 
employee morale the importance of 
good lighting has been so definitely 
proved that no executive can afford 
to wilfully neglect the lighting in his 
plant. 

These benefits are not in the 
imagination of promoters; they are 
actual experiences of plants that 
have been equipped with lighting sys- 
tems according to modern standards 
and practice. Good lighting in the 
factory is today a part of good man- 
agement and as such every executive 
interested in the progress and eco- 
nomical operation of his plant should 
be informed about those essentials 
that will provide good lighting and 
permit changes and additions to the 
lighting system for future needs at 
a minimum of cost. 

One of the greatest handicaps and 
the source of greatest expense in 









Cents per Watt 
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100 200 300 400 500 600 


Watts per Outlet 








Wiring installation cost per watt. 
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INADEQUATE WIRING BOOSTS 
LIGHT BILLS 


Percent 





By ROY A. PALMER 


Illuminating Engineer 
Southern Public Utilities Company 
Charlotte, N. C. 
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providing better lighting is 
the lack of adequate wiring. 
A large number of wiring in- 
stallations have been and 
still are being put in accord- 
ing to the demands of the 
National Electrical Code, 
which specifies only the mini- 
mum standard for electrical 
wiring from a hazard point 
of view. It is not a standard 
for adequate wiring. 

When an architect speci- 
fies that the wiring should be 


100- 


80 + 

















installed in accordance with 
the code, the contractor, in 
order to meet competition, 
bases his bid on the least 
amount of material neces- 
sary within the limits of the 
code. Too often, as a result, 
the owner or tenant of the 
building finds the lighting inadequate 
even when the building is first occu~ 
pied, and the condition of the wiring 
is such that it is not possible to use 
larger lamps without overloading 
the circuits. If larger lamps are 
installed regardless, not only is the 
hazard increased, but losses in light 
output of the lamps due to their 
operation on overloaded circuits will 
result, which means uneconomical 
lighting. 

Lighting standards are on the up- 
ward trend. We have by no means 
reached the limit. Looking back a 
few years, we find that 10-foot 
candles were considered satisfactory. 
Today that is ordinary. Twenty, 
thirty, fifty, and even higher foot- 
candle values are economically used 
in hundreds of factories. Most of 
our factories, however, are still in 
the dark age! 

In view of the trend of modern 
lighting, it is a gross mistake and 
needless expense to wire a building 
for only the minimum requirements. 
Adequate wiring will permit a stor- 


Cost 
drop 


0-4 
Voltage WEE Cost of light per candle-power 




















socket in percent of cost when oper- 


ated at labeled voltaged. 


of light increases as the line voltage 
s below the labeled voltage on the lamps. 


age area to be utilized at some future 
time for a production area where 
close visual application or speed of 
vision necessitates better lighting. 
During the time when the area is 
used for storage, low-wattage lamps 
can be used; when detailed work is 
performed in that same area, the 
mere substitution of larger lamps 
will be all that is necessary if the 
wiring is adequate. If the wiring is 
originally installed to serve only the 
minimum for a storage area, larger 
lamps cannot be substituted without 
overloading the circuits and a greater 
expense is necessary for rewiring if 
good lighting is to be provided. 

It is advocated that the wiring 
installations have sufficient capacity 
to serve at least double the wattage 
used at the present time. This prac- 
tice will increase the wiring cost 
from 20 to 30 per cent, and with- 
out doubt save a much greater ex- 
pense a few years hence when the 
demands of factory operation are 
greater. A chart is included to 
show how the installation cost 
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varies with the wattage per outlet. 
The increased wiring capacity will 
permit the relocation of various 
operations, or the leasing of the 
building to a manufacturer whose 
requirements are entirely different 
from those of the present occupant. 
Where only a low level of illumina- 
tion is necessary, low-wattage lamps 
can be used in the same circuits that 
will permit higher-wattage lamps 
when more light is desired. The 
flexibility of such an arrangement 
will be a distinct asset to the build- 
ing as well as to the organization 
occupying it. The investment in ad- 
ditional capacity for wiring system 
is inexpensive insurance against 
the obsolescence of the entire sys- 
tem when installed according to 
minimum standards. 

Incandescent lamps are designed 





for the low level of illumination. 


to provide a definite amount of 
light, and to burn an average of 
1,000 hours when operated at the 
rated voltage specified on the lamp. 
If the lamp is operated on a cir- 
cuit which is overloaded, the volt- 
age drops and the light output of 
the lamp will be decreased. The life 
of the lamp will be prolonged and 
the current consumed will be some- 
what less which would lead one to 
believe that the operation of lamps 
under their rated voltage would 
result in a saving. However, this is 
not true, since the loss in light out- 
weighs any saving in the cost of 
lamps and electric energy. Accom- 
panying illustrations show graphic- 
ally what happens when lamps are 

operated at other 















































than rated volt- 
age, and when 
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always be remem- 
95 Per cent 92 ee bered that lamps 
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Graphical comparison to show loss 
lamps operate under rated voltage. 
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of light as pro- 
duced by lamps 
operating under 


of light when 





Before this plant was re-wired 100-watt lamps were employed, which accounts 


normal voltage conditions as com- 
pared to their operation under sub- 
rormal voltage. 

An interesting study bringing out 
this point was made by the lighting 
service committee of the National 
Electric Light Association. To get 
the average costs on wiring, plans of 
a building with six different wiring 
specifications on each plan were sent 
out to electrical contractors in five 
different cities. From the replies 
estimates of the cost of adequate 
wiring to provide for future in- 
creases, and also the cost of inade- 
quate wiring were obtained. From 
the data submitted, the losses result- 
ing from the use of 300-watt lamps 
on circuits designed for only 150- 
watt lamps were calculated. 

The wiring plan consisted of 96 
outlets. With these outlets adequately 
wired to permit the operation of 300- 
watt lamps without excessive voltage 
drop or heat loss, the cost of energy 
to operate all of the lamps 1,500 hr. 
per year at 5c a kw.-hr. would 
amount to $2,160. The lamp cost 
for the year was calculated to be 
$136.80. The loss in overcoming the 
resistance of the wire was figured at 
$28.46, which brought the total 
annual operating cost of the lighting 
system to $2,325.26. For a total of 
763 million lumen hours, the cost of 
light would average $3.05 per mil- 
lion lumen hours. 
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tion level of 18 foot-candles. 


With the same size lamps operat- 
ing on circuits designed for 150-watt 
units the lamps would operate 2.5 
volts below their rated voltage (115 
volts). Under this condition the 
lamps would consume 96.6 per cent 
of the normal wattage and the life 
would be increased 33 1-3 per cent, 
but the light output would be only 
83 per cent of normal. Operating the 
same number of hours and at the 
same rate for current, the annual 
cost in this case would be $2,088. 
The cost of the lamps would be re- 
duced to $102.62, and the loss in 
overcoming resistance would amount 
to $76.52. There would be a total 
operating cost of $2,270.74 for 710 
million lumen hours of light 
obtained. 

Comparing these costs, a saving of 
$55.52 in operating cost is shown, but 
with a loss of 53 million lumen hours 
of light. At $3.05 per million lumen 
hours, this loss would amount to 
$161.65 annually, and after deduct- 
ing the saving of $55.52 there would 
be a net loss of $106.13 owing to 








inadequate wiring. 

The cost of installing adequate 
wiring was shown to be $236 more 
than for the wiring system which 
would meet only the minimum re- 
quirements. This small added invest- 
ment would save $106.13 annually 
when using the higher-wattage 


lamps. In other words, it would take 
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The same plant, but after rewiring for 300-watt lamps to provide an illumina- 


slightly more than two years to make 
up the difference in cost to wire the 
building to insure against loss when 
the standard of illumination is 
increased. 

The conditions shown in photos 
above are typical of what is happen- 
ing in an increasing number of 
plants. The original installation em- 
ployed 100-watt lamps in each out- 
let. Inadequate wiring necessitated 
the rewiring of the entire plant in 
order to provide illumination of 
modern standards. Lamps of 300- 
watt size are now used where the 
100-watt sizes were used before; 
however, the new wiring is sufficient 
to permit the use of 500-watt lamps 
should it be desired to again increase 
the level of illumination at some fu- 
ture time. 

When wiring a new building or 
rewiring an old one, it should be 
remembered that the requirements of 
the National Electrical Code or local 
municipal codes do not attempt to 
define preferred practice. They de- 
fine only safe practice. The follow- 
ing specifications prepared by the 
Lighting Bureau of the National 
Electric Light Association are in ad- 
dition to the minimum national and 
local regulations and assure adequate 
wiring rather than minimum. 

Branch Circuits—In no case shall 
one branch circuit for overhead 
lighting supply the lighting for work 





space or rentable area greater than 
400 sq. ft. or a bay approximately 
20x20 ft., nor shall one branch cir- 
cuit for overhead lighting supply 
more than 800 sq. ft. of hall or pas- 
sageway or other non-rentable or 
non-productive area. 

Based on the wattage of outlets 
specified on the plans, branch cir- 
cuits shall be so arranged that the 
load on a circuit shall in no case ex- 
ceed 1,000 watts, except in the case 
of a single lamp of larger size. 

Not less than No. 12 B&S gage 
wire shall be used, either for runs 
from panel board to the first outlet, 
or for runs between outlets. For runs 
ot 50 to 100 ft. from the panel board 
to the first outlet, not less than No. 
10OB&S gage wire shall be used, and 
not less than No. 12 between out- 
lets. 

Runs exceeding 100 ft., from the 
panel board to the first outlet, should 
be avoided wherever possible by the 
addition or relocation of panel 
boards. Where such runs cannot be 
avoided, the initial lamp load as 
indicated on the plans shall be 
limited to 600 watts for each cir- 
cuit, and wire not smaller than No. 
1OB&S gage shall be used between 
the panel board and the first outlet. 

Convenience outlets shall not be 
placed on any circuit supplying ceil- 
ing-lighting outlets. Wall and base- 
Loard convenience outlets, except as 
otherwise noted, shall be of the du- 

(Please turn to Page 534) 
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To drive these hydraulic pumps— 


ACH mechanical power trans- 
mission line, as a _ general 
rule, presents features of de- 


sign peculiar to itself. In some plants, 


where groups of machines of simi- ; 
lar type and size are used, it is pos- 
sible to develop a standard drive ‘ 


that best fulfills the requirements. 

Where the machinery is of diversi- 
fied nature and size the problem of 
drive design becomes more involved. By J. GORDON FLETCHER 
In an old plant, for example, that Assistant Superintendent 
has gradually grown through a John T. Lewis & Company 
period of years, an answer to the Philadelphia, Pa. 
question of how to take care of addi- 
tional equipment is continually being 
sought. In such a case the usual pro- 
cedure is to follow the type of drive 
used before, and the transmission 
engineer is most likely to be told that 
the old drive is serving so well that 
no change is desirable. 

Like most of the problems of 
business, the choice of the proper 
tvpe of drive depends upon the 
economics of the situation, and it is 
possible to predetermine which type 
offers the best financial return. Un- 
fortunately, the men who are re- 
sponsible for the selection of trans- 
mission machinery sometimes lack 
the technical training necessary for 
that task. They may either adopt one 
type of drive and standardize on it, 
regardless of its economic value, or, 
under the influence of high-pressure 
salesmanship, purchase something 
not at all suited to their needs. 

A recent problem gave an oppor- 
tunity to weigh the various points 
involved in choosing between group 
and individual drives. A new manu- 
facturing plant was being erected, 
and it was necessary to design the 
drives for six high-pressure hydrau- 
lic pumps grouped closely together, 
each one supplying a separate press 
with no intercommunication between 
the pressure lines. It was agreed by 
everyone concerned that their choice 
would be that drive showing the 
lowest cost per unit of production 
vith depreciation, interest, and 
operating expenses taken into con- 
sideration. 

At first individual drives were 
favored for these pumps because it 
seemed that there was something to 
be gained in the way of operating : 4 
































































convenience through the use of push- Arrangement of lineshaft drive for six high-pressure hydraulic pumps. 
button motor control, and because A synchronous motor rated at 75 hp., 900 r.p.m. is used. The reduction 
repairs would be possible without ratio of 9:1 gives a speed of 100 r.p.m, for the pump shaft. 
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Another view from the pulley end of the motor. A friction clutch for each 
pump permits all or any desired combination to be operated at any time. 


danger to the operator, regardless of 
how many of the other pumps were 
running. 

In studying the layout from the 
standpoint of using individual drives 
it appeared possible, because the 
entire installation was new, to secure 
rigid concrete foundations for both 
pumps and motors. As the motors 
would be on the floor and operating 
on short sprocket centers, chain 
lubrication could be readily taken 
care of, as any oil leaking from the 
chain housings would run directly to 
the sewer. Overhead motor drive 
was not feasible because the high 
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ceiling would call for very long 
chains, at a prohibitive cost. 

The pump manufacturer specified 
that with individual chain drive each 
pump must be provided with a 25- 
hp. motor. The press operating cycle 
involved a period of no load while 
the cylinder was being charged, fol- 
lowed by a run at full load during 
the time when pressure was being ap- 
plied. The pump ran constantly al- 
though the interval of no load was 
longer than that of full load, thus 
producing a most irregular motor- 
load cycle. Finally, the nature of the 
business might necessitate shutting 


An analysis of 
the problem of 
driving a battery 
of hydraulic 
pumps, and how 
it was solved 


down a press for considerable 
periods, with consequent loss due t 
idle investment. ’ 

For six pumps with individual 
drive there would have been an in- 
stallation of 150 hp. in induction 
motors operating at a power factor 
hardly likely to exceed 80 per cent 
at maximum demand, with a com- 
bined average power factor more 
likely to run below 60 per cent. In- 
asmuch as these motors were less 
than 50 hp. in rating they would 
have been designed for low voltage, 
which in turn would have necessi- 
tated the purchase of additional 
transformer capacity. 

A better understanding of the 
power requirements was _ secured 
through a graphic wattmeter test on 
a similar installation of four pumps. 
In this case a 50-hp. motor was 
belted to a lineshaft from which each 
pump was driven by a separate belt. 
The power test showed conclusively 
that it was possible to operate four 
pumps simultaneously without caus- 
ing any undue heating of the motor. 
and the drive was giving complete 
satisfaction. 

Using this test as a basis, a drive 
for the six pumps was then designed, 
calling for a 75-hp. synchronous 
motor of the unity power factor type 
operating at 2,300 volts and driving 
the pumps through a lineshaft by 
means of separate belts and friction 
clutches. It was realized that the use 
of a 2,300-volt motor would entail 
a slightly higher cost for the neces- 
sary auxiliary equipment, but would 
save a considerable sum through the 
elimination of additional trans- 
formers, which in turn would im- 
prove the power factor. 

The reason for using a synchron- 
ous motor may be briefly explained 
as follows: 

In an alternating-current circuit 
the voltage and current are changing 
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from zero to maximum in one direc- 
tion, and then in the reverse direc- 
tion 60 times a second. As a result 
of these oscillations, counter-elec- 
tromagnetic forces are set up that 
throw the voltage and current out of 
phase with each other. The power 
consumed in such a circuit is equal 
tc the product of volts times amperes 
times the cosine of the angle of 
phase displacement. Heating of the 
conductors is proportional to the 
current squared, so that for a given 
amount of power with the voltage 
remaining constant the current in- 
creases as the power factor, or cosine 
of the angle of displacement between 
current and voltage decreases. 

Because of the increased current 
flow and heating at low power fac- 
tors, without any increase in useful 
work done, most public utility com- 
panies impose a penalty for power 
factors below 90 per cent. 

Induction motors cause lagging 
currents and low power factor, 
whereas synchronous motors, which 
have a separately-excited field, draw 
a leading current which greatly im- 
proves the power factor. At the same 
time the machine does useful work, 
like any other motor. These motors 
can be designed to operate at unity 
power factor, or at 80 per cent 


power factor, depending on how 
much correction is needed in a 
circuit. 


Comparative cost estimates showed 
that the single motor drive with 
belts could be installed for consider- 
ably less than the individual motor 
drives, and the power factor could 
be raised above 90 per cent and held 
there regardless of the load demand. 
Inasmuch as the pump load cycles 
would not coincide, it was safe to 
assume a fairly uniform motor load 
with high power factor. With power 
purchased on the basis of a penalty 
for power factors below 90 per cent, 
it was estimated that there would be 
a saving of probably 20 per cent or 
more on the kilowatt-hour charge, 
as compared with individual induc- 
tion motor drive. 

Study of the space available 
showed that there was ample head- 
room to permit the installation of 
shafting with sufficient distance be- 
tween pulley centers. The use of 
belts would cause no loss in illumina- 
tion, whereas the air circulation set 
up by the belts would probably prove 
beneficial. The use of shafting hung 
overhead would release for storage 
valuable floor space which otherwise 
would be occupied by individual 
motors. 
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To safeguard the operator while 
making repairs a substantial friction 
clutch was provided on each pump 
drive. With all of the large pump 
pulleys connected through belts to 
one lineshaft, a considerable flywheel 
effect would be provided to smooth 
out the sudden fluctuations in pump 
loads, thus improving motor operation. 

From experience gained in operat- 
ing many drives over a number of 
years it seemed safe to assume that 
good leather belts, properly taken 





care of, would have as long a life 
as other drive mediums, with no 
higher maintenance costs. In addi- 
tion, the belt drive, with its lower 
first cost, would carry a _ smaller 
interest and depreciation charge. 

It is seldom that snap judgment 
or non-technical salesmanship will 
indicate the correct type of drive to 
be used. If, through careless engin- 
eering, the essentials necessary for 
proper installation are overlooked, 
considerable expense may be entailed. 


One Plant Engineer’s Duties 


RGANIZATION and manage- 

ment of service departments in 
a large plant with over 6,000 em- 
ployees, doing a great variety of 
unstandardized work of fluctuating 
volume, and spread over an area of 
140 acres, present many difficult and 
complicated problems in comparison 
with similar problems in the usual 
manufacturing establishment. 

The following, an excerpt from a 
paper by W. B. Ferguson and Tom 
H. Blair, outlines the duties of the 
plant engineer in such a plant—the 
Newport News Shipbuilding and 
Dry Dock Company. The paper was 
presented before the Management 
Division of the American Society of 
Mechanical Engineers. 


DUTIES OF THE PLANT ENGINEER 


The plant engineer is responsible to 
the management for providing suitable 
buildings and equipment for carrying on 
the productive work of the plant in an 
economical and expeditious manner. It 
is his duty to advise with the various 
department heads and investigate any 
requests for new equipment or build- 
ings, changes in locations of present 
equipment or alterations in the design 
to increase efficiency, and to design any 
needed special equipment which cannot 
be obtained from the usual sources. 
This work is organized under the fol- 
lowing headings: 


. Office Staff 

. Buildings and Structures Section 
. Machinery-Design Section 
Small-Tools Section 

. Electrical Section 


1. The Office Staff, in addition to 
other duties, keeps records by numbers 
and locations of all numbered machines 
and other equipment throughout the 
various departments. This section also 
takes the monthly readings of all meters 
measuring electric current, gas, and 
water purchased and of such other 
meters as are installed to record the 
electric current, gas, and steam used in 
various parts of the works. 


2. The Buildings and Structures Sec- 
tion is in charge of a structural designer 
who is capable of designing buildings, 
cranes, crane runways, etc., and of advis- 
ing the overload carrying capacity, if 
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any, of any bridge crane, jib crane, or 
building structure in the yard. Also, in 
this section, there is a building inspector 
whose duty it is to inspect all buildings, 
estimate cost of repairs or proposed 
changes in the arrangement of buildings 
or their equipment and to see that 
repairs and changes are carried out in 
a satisfactory and workmanlike manner. 


3. The Machine-design Section is in 
charge of a machinery designer who is 
capable of designing special equipment 
and advising as to the overload capacity 
of existing equipment. This section also 
has charge of the design of special tools, 
jigs, and fixtures required for unusual 
jobs. 


4. The Small-Tools Section is in 
charge of a small-tools inspector who 
has charge of the inventory of small 
tools, the interdepartmental transfer of 
small tools, tests, and standardization of 
small tools. This inspector’s duties also 
include the inspection of all requisitions 
for small tools to be sure that only 
those that are standard will be ordered. 


5. The Electric Section is in charge 
ot a designer who is capable of design- 
ing, laying out and ordering switch- 
boards, control equipment, and motors, 
and of determining wire sizes, etc., for 
power transmission. 

Emergency machinery repairs amount- 
ing to $50.00 or less are taken care of 
by the repair department directly, all 
charges being made directly against the 
machine number. For major repairs or 
general overhauls, the work is cov- 
ered by a foreman’s repair order which 
is submitted to the plant engineer who 
issues a repair job order covering the 
work. In this way the charges are 
segregated so that in some cases, when 
so authorized, the departmental budgets 
may be relieved of unusual special 
expenses for which they cannot be held 
strictly responsible. 

Upon requests from department heads, 
the plant engineer issues all special 
equipment order to cover machines, 
tools, jigs, and fixtures which are pur- 
chased or manufactured to execute 
particular jobs or contracts. Upon com- 
pletion of the work these special equip- 
ment orders are closed and final returns 
are available for the inspection of those 
interested. 

The plant engineer shall also be 
responsible for all costs for new small 
tools charged in Asset Account 6 and for 
the quantities of such tools acquired 
either by purchase or by being manu- 
factured in the yard. 








Industrial Engineering—V ol.88, No. 10 
























— + 


Winding for A.C. Electro- 


magnet 


I have an electromagnet frame 
of the dimensions shown in the 
diagram, but do not know what 
the winding data were. I shall 
be grateful if some fellow reader 
will let me know the size of wire 
and number of turns to use on 





















































. 5 2 in. —— 
| 
in. 

ue 

U 
< < | ”in.x | Yin. “less 
~ ey 
7] [+ 
y 

Diameter of Spoo! 


= |¥in. 


this magnet so that it will de- 
velop the maximum pull on a 
110-volt, 60-cycle circuit. 

H, Jj. F. 


Ottawa Ontario, Canada. 


——_——— 


Why Do These Belts Slip? 


Considerable trouble is being 
experienced with the belts used 
on some across-the-line motors 
of 1- to 5-hp. rating. Heretofore 
we have had little real trouble 
with our belts. No change in 
quality has been made, so far as 
we know, but they do not seem 
to start the load so well with the 
new motors; after the motor is 
up to speed the belts apparently 
carry the load satisfactorily. Fre- 
quently a belt slips off when the 
motor is started. In practically 
all cases there is excessive slip- 
ping and squealing at the start. 
Two or three times the motor 
pulley has simply spun around 
and burnt the belt seriously. Belt 
dressing does not seem to help 
much. I shall appreciate it if 
readers will give me some sug- 
gestions on the cause of this 
trouble, and how to cure it. Is it 
likely to be due to a poor grade 
of belt? 


Minneapolis, Minn. 








GMcc. ¢ 
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QUESTIONS and 


ANSWERS 


BY READERS 
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Chain Length Determination 


Several years ago our plant was 
thoroughly modernized, over- 
head shafting was reduced to a 
minimum, drive centers were 
shortened, chain was used as the 
drive medium between the motor 
and the countershaft, but belts 
were retained to provide a flexible 
connection between the counter- 
shaft and the machines. 

Outside of ordinary repairs we 
have had no trouble with the 
chain drive, but it is time to con- 
sider replacing several that are 
in continuous service. From one 
angle I am told that the ordinary 
formula for chain length is used 
to determine the length, and 
from another, various values 
must be used in conjunction with 
the formula. Are these values 
then, standard for all chains or 
are they set up by the various 
manufacturers for their particu- 
lar type of chain? How then, is 
the length of chain determined 
for a drive having sprockets with 
19 and 75 teeth, a 42-in. center 
distance, and 7-in. pitch? 

Cleveland, Ohio. Re Ve EL. 


nary equation is used to obtain 
the length of chain for any drive, 
given the number of teeth in the 
sprockets, the center distance, and the 
pitch of the chains. However, as this 
method is rather tedious to apply, the 
manufacturers of such chains have 
worked it out in simpler form by using 
a table of constants based on the angle 
between the two strands of the chain 
and the effect of the center distance. 
Taking R. V. L.’s case for an ex- 
ample the calculation would be as fol- 
lows: 
L=length of chain in pitches 
Ti and T2=number of teeth 
sprockets 
C=center distance divided by pitch 
K=a constant based on the differ- 
ence between the number of teeth 
in the sprockets, in this case 56. 
Then L=[(T1+T2)+2]+2C+(K+C). 
Substituting the known values we have 
L=(94+2)+(2X48)+(79.44+48) 
Solving, 
L=144.655 pitches. 


Taking the next even number, or 


. NSWERING R. V. L., the ordi- 


in 


146, and multiplying by his pitch of % 
in., gives a chain length of 127% in. 
I am inclined to think that his pitch is 
really 0.9 in., instead of % in. as I 
have been unable to find such a pitch 
in my catalogs, although I have a 
rather complete file. If this is the case 
R. V. L. can find the information he 
desires on page 9 of the Morse Chain 
Company Data Book. 


Mexico, Ky. R. R. SCHELLENGER. 


> 


Increasing Speed of Spot- 
Welding Operation 


Will someone tell me how long 
it should take a 15-kw. spot 
welder to weld a piece of 12-gage 
sheet iron to a strip of 3/16-in. 
iron, when it is operating prop- 
erly? This is one of our opera- 
tions at the present time, but if 
we use sufficient current to make 
the weld in less than ten seconds 
it will burn a hole in the 12-gage 
sheet. On the other hand, allow- 
ing ten seconds or more for each 
weld slows up our process too 
much, I shall appreciate any help 
you can give me on the possible 
cause of our trouble and how it 
can be remedied. 
Peoria, Ill. 


ITH reference to J. R. H.’s 
question, there are a number of 
_ conditions other than the proper 
operation of the machine that enter 
into such a problem. Among these are 
the diameter of die points used, the 
secondary or welding voltage, type of 
machine, and so on. 

However, assuming that a pedestal 
type of foot-operated machine is used 
with, say, a 12-in. horn, and that the 
work does not extend very far into the 
horn, I would say that No. 12 gage 
sheet iron could be welded to 3/16-in. 
strip iron in approximately three sec- 
onds. This estimate is based on the 
assumption that the material is reason- 
ably clean; that is, does not have too 
thick a coating of scale or rust. It is 
also based on our standards as to the 
secondary or welding voltage on a 15- 
kw. or 20-kva. machine. 

It is my opinion that one of the 
reasons for the burning mentioned is 
lack of pressure on the welding elec- 
trodes. The pressure on the electrodes 
for welding the thicknesses of material 
given should be from 300 to 350 Ib. 


J. R. H. 
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when using die points approximately 
5/16 in. in diameter. Die points 1% in. 
in diameter would require considerably 
more pressure. 

I would suggest that J. R. H. use a 
die point rounded on the end in much 
the same manner that a capscrew is 
rounded, as this is the best type of 
point for universal use. Also, he should 
apply as much pressure as it is possible 
to obtain on the welding electrodes. If 
he will do this I believe that he will be 
able to step up the current to a point 
where he should be able to make a 
weld in approximately three seconds 
without burning the work. 

W. M. Price. 


W. Montelius Price Company, 
Seattle, Wash. 





Location of Idler Pulleys 
We have several old air com- 
pressors driven by 25- to 50-hp. 
motors through leather belts. 
The motors and compressors are 
mounted on a common founda- 
tion, the distance between the 
shafts ranging from 8 ft. to 12 ft. 
The compressors are equipped 
with an idler pulley. In one case 
the idler is about the middle of 
the belt and in the other drives 
it is about two thirds of the dis- 
tance between the compressor 
and motor, being closer to the 
motor. The compressors are run- 
ning at full load or more and the 
belts are giving trouble from slip- 
page and wear. Increasing the 
weight of the idler does not help 
much and I think the idlers 
should be placed closer to the 
motor pulleys, but do not know 
how much closer to place them. 
Is there any formula or rule that 
I can use to locate these idlers 
the proper distance from the 
motor pulley? 
Cincinnati, Ohio. cD. 


frequently located one-quarter of 

the distance between shaft centers, 
toward the driving shaft. However, I 
have seen drives where this rule was 
violated with no noticeable bad effects. 
For this reason I suspect that all is not 
well with the belt itself; either it is 
too light for the drive or it requires 
an occasional application of a good belt 
softener. An anti-slip compound, com- 
monly called “stickum,” in shop jargon, 
should never be used, as it will tend 
to dry out and stiffen the belt, whereas 
the opposite condition is desired. 

A compressor drive taxes a belt 
severely, due to the constant and rapid 
fluctuations in the load. A belt for a 
machine of this type should be pliable 
enough to wrap easily around the 
pulley, and elastic enough to “give and 
take” with the load fluctuations. 

In the design of any belt drive, a 
number of factors must be considered. 
As these factors vary in each case, the 
solution must also vary. In comply- 
ing with any of the requirements of a 
belt drive, care must be taken to avoid 


[*: reply to J. C. D., idler pulleys are 
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embodying any features which may be 
injurious to the belt. In my opinion, 
the practice of installing an idler pulley 
close to the smaller pulley of the drive 
shortens the life of the belt, first, be- 
cause it produces two short bends in 
the belt, and second, these bends take 
place with a very short time interval 
between the two. 

Heat is generated by the flexing of 
a belt, due to the internal friction; the 
degree of heat generated depends upon 
the extent of the flexures and the 
rapidity with which they take place. 
With the idler located as I have stated, 
the flexures are not so pronounced and 
there is a greater time interval between 
the two flexures, so that a cooler run- 
ning belt will result. It is true that a 
closely-placed idler will increase the 
arc of contact, but with the idler lo- 
cated one-quarter of the distance be- 
tween shaft centers, a contact of at 
least 180 deg. can always be secured. 
Master Mechanic, R. H. KASPER. 
Steel Heddle Manufacturing Company, 
Philadelphia, Pa. 

<> 


Effect of Low Voltage 
on D.C. Motors 


I wish some reader would tell 
me how th evoltage drop in a 
power line affects the power de- 
veloped by a d.c. motor. For 
example, we have a 10-hp., 230- 
volt, 1,750-r.p.m., compound, ball- 
bearing motor installed in a mine 
about 114 miles from the power 
supply. The full-load current of 
the motor is 39 amp. Under a 
recent test the motor drew 40 
amp. at 150 volts. What power 
was developed by the motor? 
With normal voltage a 5-hp. 
motor would be large enough to 
handle the load. Under our con- 
ditions would it be advisable to 
use a smaller motor? 

St. Louis, Mo. cS &. b. 


developed by a d.c. motor is 

directly proportional to the prod- 
uct of the armature current and the 
field flux. When the armature current 
is maintained at a constant value the 
torque developed will vary with the 
field strength, which in the case of a 
shunt motor varies directly as the volt- 
age impressed on the field winding. 
However, in the case of a compound- 
wound motor the field flux does not 
vary in direct proportion to the field 
voltage. 

Considering the motor in question, 
a reduction in the terminal voltage 
from 230 to 150 volts will result in a 
decrease in field strength of approx- 
imately 26 per cent with a correspond- 
ing reduction in torque. The horse- 
power output of the motor is given by 
the following equation: 

Horsepower = Torque x r.p.m. + 5,250 

Providing the speed remained con- 
stant, the power developed by the 
motor would be about 7% hp., with 
the motor taking 40 amp. at 150 volts. 
However, the reduction in voltage also 
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produces a reduction in speed, which 
in this case would amount to about 300 
r.p.m., giving an operating speed of 


1,450 rpm. The power developed 
under these conditions would he 6% 
hp., roughly. 

If a speed of 1,750 r.p.m. is desired, 
and if the load is one requiring a con- 
stant torque, the motor will have to 
deliver about 71% hp. at that speed. In 
the event that this is a fan drive where 
the power required increases approx- 
imately as the cube of the speed, the 
load on this motor would then be 11 
hp., approximately. 

Chief Engineer, S. S. WotFr. 
American Electric Motor Company, 
Cedarburg, Wis. 


—— ees 


High Voltage to Ground From 


Underground Transformers 


I have two 5-hp., three-phase, 
220-volt, 60-cycle induction mo- 
tors located about 14 mile apart 
that are fed from two 2,400/240- 
volt transformers connected in 
open delta and not grounded. 
Both motors became grounded 
and in testing with a voltmeter 
of 0-300 scale I found that the 
voltage on the line side of the 
safety switch for each motor 
registered 240 volts, across all 
lines. When I tested from the 
ungrounded line to ground, with 
the motors running, the volt- 
meter was thrown off the scale 
every time. I should like to know 
what caused this action and how 
to prevent this high voltage to 
ground. 

Reidsville, N. C. G. D. C. 


LTHOUGH G. D. C. states that 
the line voltage is 240 volts 
across all lines, a careful check 

should again be made of these voltages. 
If the transformers have by any chance 
been wrongly connected, it would be 
possible to obtain as high as 416 volts 
between two of the lines. With the 
proper conductor grounded, this voltage 
could be obtained to ground, which, of 
course, would throw the 300-volt meter 
off scale. 

It is possible, of course, to have a 
cross connection between the 2,400- 
volt and 240-volt windings, but this 
condition would give more than 2,000 
volts to ground, which in itself would 
probably cause a failure in the motor 
or in some portion of the wiring or the 
control equipment. 

It is recommended, therefore, that 
G. D. C. eneck the individual voltages 
of the transformers and then the volt- 
age between the two lines which are 
taken straight out of the transformers 
and are not common or tied together 
through the shaft centers of the two 
to make the third line. Even though 
the transformer bank may be wrongly 
connected, a motor will operate under 
these conditions, although the voltages 
would be 240, 240 and 416 volts. Tests 
should be made from all lines to ground. 

C. O. von DANNENBERG. 

New York, N. Y. 
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Metering Three-Phase 


Secondary 


ITH the development and in- 
creasing use of three-phase, 
four-wire secondary distribu- 
tion systems, a number of important 
problems and questions have arisen. 
In Publication No. 267-53 there are 
presented, in the form of a serial 
report of the meter committee of the 
National Electric Light Association, 
the results of a thorough investiga- 
tion of the various methods now in 
use and the types of instruments 
available for metering such systems. 
Theoretically, it is possible to me- 
ter the energy in any circuit by using 
one meter less than there are lines in 
the circuit. This theoretical condi- 
tion is known as Blondell’s theorem, 
and practically is often called the 
N-1 watt-hour meter rule. 
According to the N-1 rule a three- 
element watt-hour meter is required 
to measure a three-phase, four-wire 
service. Under this method it is un- 


Four-Wire 





Systems 


derstood, of course, that the 
potential coils of each element 
are connected from their re- 
spective phase wires to the 
neutral wire. This method, 
shown in Fig. 1, of measur- 
ing three-phase four-wire cir- 
cuits is correct for unbalance 
in either load or voltage. 
Where the power and light 
loads are separated, the poly- 
phase power load is metered 
three-phase, and requires only 


the two-element polyphase r 
meter, as shown in Fig. 2. 8 > 
Where two-phase wires N S 
58 " 


and a neutral wire are used 
for small, single-phase power 
loads at 208 volts, and for 
three-wire lighting loads at 
120 volts, a special problem 
of metering is presented 
(Fig. 3). Owing to the phase 
relations of current and 
voltage in the two 
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a three-element watt-hour meter. 
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1—Connections for metering a 
three-phase, four-wire installation with 


Fig. 2—Metering polyphase power load 
with a two-element polyphase watt-hour 


phases and the neu- 
tral, the ordinary 
three-wire meter 
used to measure 
three-wire, single- 
phase circuits will 
not suffice. The 
two-element poly- 
phase meter may be 
used, however, to 
meter the installa- 
tion accurately. 

From the above 
it is evident that 
three-phase, four- 
wire energy meas- 
urements necessi- 
tate the use of three 
different types of 
metering, as fol- 
lows: 

1. Three-phase, 
four-wire metering. 

2. Three-phase, 
three-wire meter- 


Load 


Load 





Line 


Fig. 
loads at 120 volts, 
power loads at 208 volts, with a two- 
element polyphase watt-hour meter. 


Fig. 4—Diagram of connections for 
metering a three-phase four-wire instal- 
lation with a three-element meter. 








Ad 

QQ0000 
. : 
Bd 





med 


Two-phase and neutral metering 
small power and light 


3—Metering three-wire lighting 
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Fig. 5—Diagram of connections for 
metering a three-phase, four-wire instal- 
lation with three single-phase meters. 
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ing. 
3. The metering of a 
circuit consisting of two- 
phase wires and a neutral 
wire from a_ three-phase, 
four-wire source. 
At present there are avail- 








October, 1930—Industrial Engineering 





able a number of methods for meas- 
uring three-phase, four wire energy, 
among them being: 

(A) Metering with a three-element 
polyphase meter. Fig. 4 shows the con- 
nections of the three-element meter. 
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Service 





Polarity mark 


Fig. 6—Connections for metering a 
three-phase, four-wire installation 
with a two-element polyphase watt- 
hour meter using three current 
transformers connected in delta. 


(B) Metering with three single- 
phase meters (Fig. 5). 

(C) Metering with a_ standard 
two-element polyphase meter (two 
potential coils and two current coils). 
This method necessitates the use of 
three current transformers connected 
in delta (Fig. 6). 

(D) Metering with a three-phase, 
four-wire, two-element meter 
equipped with split current coils 
(Fig. 7). 

The methods listed under items 
(A) and (B8) above are considered 


the most desirable, as they are ac- 
curate under all load conditions. The 
methods listed under items (C) and 
(D) are not accurate on unbalanced 
voltages. However, these last two 
methods are capable of equally high 
accuracies under balanced voltage 
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Fig. 7—Metering connection of a 
three-phase, four-wire installation 
with a two-element polyphase watt- 
hour meter equipped with split cur- 
rent coils. 


conditions and, since less costly, are 
frequently used. 

A circuit consisting of two-phase 
wires and a neutral wire from a 





three-phase, four-wire source (men- 
tioned under item (2) can be meas- 
ured by the two-element polyphase 
meter, an alternative being the use 
of two single-phase meters. 

In order to meter such an installa- 
tion more economically at least one 
special meter is being developed by 
a meter manufacturer. This meter is 
of more simple design than the stand- 
ard polyphase type and, therefore, is 
not so costly. This meter is said by 
the manufacturers to be correct re- 
gardless of unbalance in current or 
voltage. 

From both a metering and an eco- 
nomic viewpoint, the practice of me- 
tering both power and light on one 
meter 1s advantageous. However, it 
is often desirable to separate the two 
consumptions (power and light) for 
billing purposes, and this may be the 
controlling factor. Thus the decision 
of whether to meter power and light 
installations with one or two meters 
becomes one for local solution. 

Another factor, upon which is 
based the type of installation select- 
ed, is the demand registration. The 
graphic or indicating demand can be 
procured by the two-element poly- 
phase meter with the limitations of 
method C.. The three-element meter 
is adapted for graphic or indicating 
measurement. 


A Memorial to George Westinghouse 


MEMORIAL to George 
A Westinghouse, erected by those 

who were associated with him 
and by the 60,000 employees of the 
industries he founded, was erected in 
Schenley Park, Pittsburgh, Pa., early 
in October. 

Over 400 inventions were patented 
by Mr. Westinghouse, chief among 
them being the air brake, and railroad 
switching and signaling systems. He 
founded scores of successful com- 
panies and directed many engineering 
undertakings. 

E. M. Herr, vice chairman of the 
board of directors of the Westing- 
house Electric & Manufacturing 
Company, presided. The program in- 
cluded addresses by A. L. Humphrey, 
president of the Westinghouse Air 
Brake Company, Charles H. Kline, 
mayor of Pittsburgh, and others of 
national industrial and political im- 
portance. 

The monument itself is in four sec- 
tions and stands upon a base of Nor- 
wegian granite. Its principal compo- 
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nent consists of a large central panel 
flanked by two semicircular wings. A 
figure of the American Boy stands 
well away facing this group. 

The central panel carries a medal- 
lion of George Westinghouse sup- 


ported on either side by a figure of a 
skilled mechanic and an engineer. 

Each of the flanking wings is di- 
vided into three panels and on each 
panel is depicted one of Mr. West- 
inghouse’s achievements. 
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AN ECONOMICAL 
COMBINATION 


WATER 


SYSTEM 


By O. P. WILLMS 


Consulting Engineer 
Milwaukee, Wis. 


' ) ) HEN I was confronted with 
the problem of building and 
equipping a large addition 

to a local plant manufacturing gas 

engines, I noted soon after starting 
the grading work that I was to build 
on a territory which was badly in- 
fested by springs. The nearest manu- 
facturing plant, south of us, a foun- 
dry, got all its water out of a spring, 
while another plant, east of us, had 
had the sad experience that the spring 
water lifted a 15,000-gal. gas tank 
clear out of the ground. My founda- 
tion ditches filled up with water to 
the brim every night, and on one 
place I had to divert a lively stream 
in another direction in order to be 
able to lay my foundations. 

As the nature of the product of the 
plant demanded a heavy use of water, 


and the city charge was fairly high, 
with a 50 per cent rise in prospect, | 
suggested to the management to make 
use of that springwater by draining 
it into a cistern and pumping it into 
the factory independent of the city 
water, which would still have to be 
on hand for drinking and washing 
purposes. After the firm consented 
to my plan, I laid out an elaborate 
draining system around and partly 
through the plant and along our spur 
track, which ran into the factory’s 
shipping department. 

This drainage system relieved the 
track and concrete floor from the 
danger of underwashing and salvaged 
a large amount of water for toilets, 
wash-machines, and general cleaning 
purposes. While the laying of the 
drain lines and the building in gen- 


eral was in progress, I conceived the 
idea of combining the two water sys- 
tems in such a way that the city 
system would automatically replace 
or support my private system, in case 
the latter would fail for one reason 
or other, and I succeeded in creat- 
ing a combination as shown in the 
accompanying sketch. 

All drain lines and returns from 
drinking fountains and test cooling 
systems lead into cistern A, which is 
equipped with a simple level gage B, 
indicating the height of the water 
level. This cistern is located in a 
quiet corner of the shop and holds 
about 10,000 gal. of water. A pump, 
C, driven by electric motor D, pumps 
the water into an equalizing tank, E. 
The suction ie is split into two full- 
size lines, each equipped with shut- 
off valve and strainer head, so that 
in case of clogging of one strainer 
that individual line can be shut off 
and the other line opened while clean- 
ing the clogged one. 

The motor is controlled by a pres- 
sure control, F, which is set for cut- 
ting in at about 5 lb. below city pres- 
sure and out at about 10 Ib. above. 
This control is easily adjustable and 
I found it very reliable. G is the main 
line, leading into the shop to the 
toilets, casting-wash machines, etc., 
and connects directly on to the top of 
the check valve H which, on the bot- 


tom side, connects the city water 


meter J. Between check valve and 


Profile sketch of the combination 
water system designed and built by 
the author. 
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meter is a connection for a line lead- 
ing to drinking fountains, wash- 
stands, and kitchen, where city water 
only can be used, and another line, 
K, which runs to the cistern and is 
controlled by a float valve, L. Line K 
opens up and lets city water into the 
cistern when, in case of heavy use, 
the water level in the cistern goes 
below the control point. This is done 
to avoid pumping air into the tank, 
which would make the water level in 
this tank sink below the sight gage, M. 

If, on account of some leak in the 
top of the tank, the surface should go 
too high, there is provided an airline, 
N, connecting the top of the tank 
with a compressed air storage tank, 
O, holding air at 75 to 100 lb. pres- 
sure. By opening valve P for a little 
while the level in tank E will be 
forced down, until visible in gage M. 
This, of course, could be operated 
automatically, by using a float-con- 


trolled valve like L, but I did not 
find this necessary, as it did not hap- 
pen more than once in three months 
that we had to replace the air cushion. 
Line Q represents an overflow into a 
storm sewer, thus avoiding the lifting 
of manhole cover and flooding of the 
shop. Line S collects all returns from 
bubblers and test cooling system and 
leads them back into cistern A. 

The system works as follows: City 
water enters the factory with an aver- 
age pressure of 45 lbs. per sq. in. The 
pressure control of the private sys- 
tem is set at 40 lb. for cut-in and 
55 lb. for cut-out. As soon as the 
private system fails, check valve H 
opens and lets water into the private 
system but closes again as soon as 
pump C works again. This system is 
so well balanced that we keep 50 Ib. 
pressure nearly all the time. The 
amount of salvaged water can be read 
directly on meter R. 





I had all drain lines laid in ditches 
filled with crushed stone, and after 
putting the system to work, I con- 
nected some of the roof downspouts 
to these ditches and made use of a 
lot of rain water, which, of course, 
entered the cistern after being 
strained through the drain tile. 

This system worked very satisfac- 
torily and saved the company a nice 
sum of money every month, as the 
reading of meter R proved, especially 
after the returns from the test cool- 
ing lines were connected to the 
cistern, 

We made it a rule to stop this sys- 
tem every night by shutting off motor 
D and closing valve T, and always 
found the cistern filled in the 
morning. 

Undoubtedly such a system would 
afford a material saving for many 
plants that work under similar con- 
ditions, 


Take care of the STAR TERS—7z%ey 








aid of a flashlight. 
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Inspecting an auto-starter to 
see if it is operating prop- 
erly. The 6-ft. stick is used to 
actuate the contactors while 
observing their action with 


AKE care of 
the starters and 
they will take 


care of the motors is 
a suggestion which 
has much in common 
with that old saying 
“Take care of the 
pence and the pounds 
will take care of 
themselves.” All mo- 
tor starters, regard- 
less of whether they 
are of the automatic 
or manual type are 
subject to defects 
some time or another 
after being in service. 





will take care of the 


MOTORS 


By A. A. A. RODRIQUES 


Maintenance Electrician 
Candy Headquarters 
New York, N.Y. 


The kind of duty; the manner in 
which they are handled, also the lo- 
cation, have much to do with the 
length of their usefulness. Pushing 
the starting button of an automatic 
starter and seeing that a motor 
starts and remains running does not 
always mean that all is well within 
the starter. 

My experience with over 200 
automatic starters of different 
classes in capacities up to 40 hp., 
and over 100 hand starters in corre- 
sponding capacities, has given me a 
wide scope anent their efficient 
characteristics, points of weakness, 
how minor repairs can be and have 
been effected. 
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More trouble is en- 
countered with auto- 
matic starters than with 
the manual types, how- 
ever, this condition can- 
not be justly attributed 
to the fact that the for- 
mer outnumbers the 
latter by a little more 
than 2 to 1. In the case 
of the auto-starter which 
is usually in a closed 
cabinet, one presses the 
starting button and de- 
pends upon the contac- 
tors to function in a pre- 
determined and proper 
sequence. When they 
fail to close, owing to 
creeping of the air-gap 
adjuster if the starter is 
one of the magnetic 
lock-out types, or the 
plugging of vent holes if 
it is a vacuum-plunger 
type, the starting resist- 
ance which is designed 
to carry the heavy start- 
ing current for a few 
seconds becomes over- 
heated and burns. out. 
On starters where the 
holding coils of the con- 
tactors remain in series 
with the starting resist- 
ance which is cut out 
after the contactors have 
ciosed, the weakest element fails. 
Replacement of a holding coil is an 
easy job of a few minutes, but in 
respect to a damaged resistance it is 
a matter of completely dismounting 
an unwieldly apparatus, weighing 




















Elongating the holes in these con- 
tacts extends the length of their 
service, 


anywhere between 75 and 125 Ib., 
and taking off the back in order to 
gain access to the damaged part. 

A slight change in the wiring of 
several auto-starters has paid for 
itself many times over. The pro- 
cedure resulted in the compulsion of 
anyone starting a motor from one 
of such altered starters to keep the 
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Contacts are sandpapered vertically 
and if coarse paper must be used the 
job is finished with a fine paper. 


starting button depressed until the 
motor was across the line. With the 
closing of the final contactor all 
resistance was cut out. A lamp can 
also be used in conjunction with this 
starting arrangement by having it 
remain lighted until the motor is 
across the line or vice versa. 

Both start and stop buttons of 
these starters are of a composition 
which expands and causes them to 
stick when subjected to moisture 
such as results from the careless 
handling of hot water while washing 
the floor or machinery. In this con- 
dition they make a _ permanently 
closed or open circuit until the 
trouble is removed. When prac- 
ticable, a cure is effected by changing 
the location of the control station. 

Continued exposure to moisture 
does more than merely affect the 
free movement of the buttons. It 
causes the moisture to soak into the 
slate base. A case in point was 
where one such station became 


grounded through the screws and 
their lead anchors that held it to the 
brick facing of a column. The mois- 
ture penetrated the slate and the 
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Air-gap adjustments of auto-starter 
contacts are neither tedious nor diffi- 
cult if you use your head and hands. 


brick filling, completing a circuit to 
the column. 


CHANGING FROM HAND TO AUTO- 
MATIC CONTROL 
Whenever hand starters are re- 
placed by auto-starters, whose cabi- 
nets are of approximate size, the 
control station is placed outside the 
cabinet on the right-hand side. In 
other cases where the auto-starters 
must be placed above but within 
immediate reach, the control station 
is placed directly under it and about 
5 ft. from the floor, or at some other 
convenient location. An ideal place 
for locating a control station is 

directly on the machine. 


MAINTENANCE OF CONTROL 
CoNnTACTS 

Contacts of auto-starters, espe- 
cially those starters employing the 
magnetic lock-out principle, are sub- 
ject to little wear excepting, of 
course, where machines require fre- 
quent starts and stops. An occasional 
rub with fine sandpaper is the most 
they will require under normal con- 
ditions. The faces of these contacts 
niust be reasonably smooth because 
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An instance where an auto- 
starter was installed in a 
hand-starter cabinet. 


What happened to the coil 
when the vent of this vacuum 
plunger-type auto-starter be- 
came clogged. 


the rougher the contacting 
surfaces the greater is the 
tendency of arcing and fus- 
ing together. 

In a pinch where a con- 
tact becomes so worn that 
it will not reach its mate, 
elongating the hole by 
which it is fastened to the 
contactor so that it can be 
pushed out the necessary 
distance, will prolong its 
period of service. Before 
securing it on the contactor, it and 
its mate must be held squarely to- 
gether so that the contacting sur- 
faces will be full and not lopsided. 

Another type of auto-starter uses 
a carbon-disk, compression resist- 
ance. The contacts of the light-duty 
type are copper to copper as there 
isn’t enough arcing between them to 
cause fusing, but the heavy-duty type 
with the attendant powerful arc is 
equipped with carbon to carbon con- 
tacts which hardly require any atten- 
tion excepting replacements. 

Whenever it becomes necessary to 
adjust the metal-to-metal contacts of 
the resistance tube care is always 
taken so as to obtain the maximum 
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amount of positive contact with a 
minimum possibility of the slate 
breaking when the tube is pushed up. 

Experience has shown that when 
this type of auto-starter begins to 
biow fuses without motor load, ex- 
ternal shorts or grounds, it is a case 
of an internally worn resistance tube. 
The insulating medium with which 
it is coated is usually ruptured at two 
or more points, thereby cutting out 
the resistance of the carbon disks 
through the metals of the tube. 
Whenever such trouble occurs the 
defective tube is stripped of its 
usable parts and discarded. 

On several occasions when some 
motors became overloaded and blew 





fuses rated above the current-carry- 
ing capacity for which the plunger- 
type relays of their starters were set, 
investigation disclosed that the plung- 
ers of these relays could not be made 
te move without a pull of from 20 
to 30 Ib. being exerted upon them. 
The trouble was caused by the intro- 
duction of foreign matter in the oil. 
To remedy this condition plungers 
and dashpots were given a cleaning 
bath and refilled with new oil. 

Solenoid-type relays, owing to 
their simplicity of construction, are 
not usually subject to complicated 
troubles, but owing to their readiness 
to function at the slightest increase 
ef current above that for which they 
are set, very often defeat their pur- 
pose. In all but normal cases they 
are set far above the starting current 
which lasts for the 5- or 20-sec. 
period necessary for the motor to 
come up to speed. The coils of these 
relays sometimes burn out when ab- 
normal overload conditions develop 
and continue unnoticed. 

Inverse time-limit relays are, by 
virtue of their ability to hold a tem- 
porary overload until the motor gets 
up to speed, the ideal ones to use on 
starters when such overload condi- 
tions can be anticipated in advance 
of motor installations. 


AUTO-STARTER INSPECTION 
A casual inspection yielded profit- 
able results when armed with a flash- 
light, and a 6-ft. pole having a hook 
























































Three methods of repairing broken 
grids. (A) When the grid is too 
small to be bored use a bolt and 
two washers. (B) Two strips of 
iron are bolted or one piece is 
screwed to the grid. (C) Soft iron 
wire is bent through the drilled 
holes and lightly hammered down 
over washers. 
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A slight change in the wiring of this 
auto-starter makes it compulsory 
that the starting button of the con- 
trol station be kept pressed in until 
all the resistance is cut out and the 
motor thrown across the line. The 
small contactor Z is moved from 
original position A and placed at B 
so that contactor No. 1 will not 
remain in until No. 3 closes and 
throws the motor across the line. 
Dotted lines indicate change of con- 
nections leading to Z. The signal 
lamp when used will light the mo- 
ment the starting button is pressed 
and will remain lighted until all of 
the armature resistance is cut out 
by the closing of No. 3 contactor. 


on one end. I tramped from the top 
floor to the basement opening auto- 
starter cabinets to see if all con- 
tactors were functioning properly. 
A record was made of cabinet num- 
bers and locations of starters need- 
ing adjustments when they were shut 
down. All lazy contactors were 
pushed in with the pole. 

Idle motors that operated from 
the starters under inspection were 
started, and if their starters failed 
to function as they should, they were 
given immediate attention. 


DEFECTIVE STARTER SLATE 


Defective slate that permits the 
leakage of current, whether the 
starter shows signs of the effects or 
not, is far from being conducive to 
efficiency. It adds to many minor 
iils and hastens breakdowns when 
the starters appear to be functioning 


properly. 
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Here, powdered sugar 
settles on starting de- 
vices: thereby impair- 
ing their efficiency. 


In an emergency when 
repairs cannot be made 
immediately this port- 
able hand starter is 
taken to the location 
and placed in service. 


On one occasion while changing 
brushes on a 20-hp. motor my elbow 
made contact with the motor frame. 
I felt a sting but little notice was 
made of it at the time, but the repe- 
tition of this sting was so annoying 
that I decided to investigate. After 
reassuring myself that the switch in 
the starter cabinet was open, I re- 
turned to the motor and crossed a 
screwdriver from the brush holder 
to the motor frame. The flash that 
resulted would have done credit to a 
battery of 6 dry cells. A subsequent 
examination brought the cause to 
light. The slate of the starter serv- 
ing this motor was found to be lined 
with metallic veins. 

It was designed to be screwed to 
its cabinet which made the current 
leakage more effective. Consequently 
whenever any work requiring han- 
dling of the brush holders of this 
motor was to be done, the freak live 
circuit was grounded: with a piece of 
light fuse wire. Failure to remove 
it after the work was finished caused 
little harm for as soon as the switch 
was closed and the motor started the 
fuse wire parted. 


COMMON FAULTS AND REPAIRS 


Where exposed to the dust of cer- 
tain operations, the contacts and 
moving parts of hand-starters be- 
come coated with sugar, which not 
only prevents the starting arm from 
falling back to the off position when 
the switch is opened, but also renders 
the contact less complete when the 
arm is passed over the contact points. 
The application of fine sandpaper 
over the contact points in a line with 
the direction corresponding to the 



























































When plunger A is pushed up so 
that contacts at B are ¥\ in. apart, 
contact C should begin to make 
contact. Thus the maximum amount 
of positive contact with this type of 
starter is obtained with little possi- 
bility of breaking the slate when 
tube D is pushed up. 


motion of the arm will serve to 
restore the smooth surface. 

In a few cases, the arms of 
some sluggish field-regulating start- 
ers equipped with overload relays 
which functioned by short-circuiting 
the holding coil would not drop back 
when the relays were held in the 
operating position. Only when the 
motor switch was opened and the 
motor came to rest would they do so. 
The arms, complete with the pivots, 
were taken off and given a thorough 
cleaning, thus a remedy was effected. 


REPAIRING RESISTANCE ELEMENTS 


Replacements are sometimes 
cheaper than repairs, but at other 
times an emergency repair is worth 
the cost of several replacements. 
Generally, hand-starter resistances 
are of two kinds, wire and grid, and 
although their repair has a common 
purpose—the re-establishment of a 
circuit—these repairs must 
be carried out differently. 

When a single turn of re- 
sistance wire, 28-gage B&S 
or larger, breaks and it is 
not too brittle to handle it is 
carefully scraped and spliced. 
If there is sufficient room 
between it and the adjacent 
turns a thin strip of mica is 
placed under the 
splice and over 
the adjacent 
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turns. If the damaged wire proves 
to be too brittle to handle with pliers 
strips of thin brass or copper are 
wired down to it with mica above and 
below the repaired part. When the 
resistance wire is very fine and the 
break can be located very thin leaf 
brass is used, care being taken not to 
cover more area than is needed. 

Whenever a wire resistance burns 
out in two or more places it is not 
always advisable to repair it because 
the amount of current increase in 
the repaired part would make short 
work of the rest of the coil. 

In cases of emergency grid resist- 
ances are temporarily repaired by 
attaching suitable jumpers across the 
broken parts without cutting out 
much or any of the resistance. When 
opportunity permits the broken grids 














When resistance units approach this 
state they are beyond repair. 


There is a likelihood of a lop-sided 
fit after elongating the hole in the 
contact so as to increase its projec- 
tion. Full contact may be obtained 
after tightening slightly by tapping 
at A while matching it with its 
mate. 


are taken out, and a hole having a 
diameter of one-third the width of 
the parts to be joined is drilled about 
4 in. from the broken ends. Two 
strips of metal and two bolts com- 
plete the job. If space does not per- 
mit the use of bolts the holes can be 
tapped,and the splicers screwed into 
place. Another method is to use soft 
iron wire with thin washers riveted 
onto the grids. 


CoNnTACT PoINTS 


In normal operation contact points 
of hand starters are subject to little 
wear, but when these starters have 
to be used to give a machine or other 
apparatus a half turn two or three 
times a minute, the first and second 
contact points deteriorate very rap- 
idly from the resultant heavy arcing. 

In repairing starters in this condi- 
tion the point burnt most is replaced 
by the dead point—the point on 
which the contact shoe of the arm 
rests when in the off position. Then 
the burnt surfaces are filed smooth 
and built up with washers 
until they are level with 
the others when replaced. 
Owing to the fact that all 
points are alike, replace- 
ments can be made as 
many times as there are 
points on the starter, less 
one when there 
happens to be no 
dead point. 
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Here is the fourteenth of a series of 
questions, each of which has at least two 
sides. A new question will be presented 
next month, and our readers’ answers to 
previous questions also will be pub- 
lished. Write down your opinions and 
send them to the editor. Answers pub- 
lished will be paid for at an attractive 
rate. 


Who Shall Specify 
Equipment? 


Frank Fulleger has something on his mind, and has 
driven to George Shipman’s house after supper to 
have a round of conversation by way of setting him- 
self straight. The mosquitoes buzz frantically, but 
Frank and George give them no attention as they take 
their ease in comfortable chairs on the screened porch. 


* 


“T never did understand a purchasing agent, any- 
way, George. All they can think of is price. You 
remember those roller bearings I’ve been yelping for? 
Well, I’m going to get them at last, and the kind I 
want, too; but I had to put up some fight to get them.” 


“How come? Didn’t you write the specifications? 
And didn’t you put it down in black and white that you 
wanted Robinson bearings ?” 


“Yes, I did, and then when I went over the orders 
with the works manager before he signed them I 
found out that Smith bearings were specified.” 


“And what then, Frank?” 


“Boy, I got warm—asked firmly, and I’m afraid 
none too politely, who was changing my specifications. 
Found out it was the purchasing agent, who figured 
he would save a lot of money. Then I said a few 
things about people who will spend only $6.98 when 
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$7 will give almost twice the value; gave a sermon 
to the effect that bearings are not just something to 
let a shaft turn around in; and then got down to 
details as to why I want Robinsons. George, I was 
warm.” 


“And how did the W.M. take it? Any comeback?” 


“Oh, yes—told me very calmly that I was right, but 
that the P.A. was right, too, because it was his job 
to watch prices and to get things as cheaply as possible. 
Said the P.A. was acting under his instructions and 
that he was having me go over the orders with him 
just so he could find out which bearing was going to 
be cheaper in the long run. Scratched out Smith and 
put in Robinson right then and there.” 


“Don’t see that you have anything to worry about, 
Frank. Got what you wanted, didn’t you?” 


“Yes, but it’s the principle of the thing. Am I going 
to have to defend my specifications every time the P.A. 
thinks he sees a chance to save a nickel?” 


“T don’t know just what your big boss has up his 
sleeve, Frank, but whatever it is, Ill bet it’s O.K. I 
know him well enough for that. And I know he wants 
to feel certain that he can rely upon you for specifica- 
tions—hasn’t the time himself to go into all the details. 
And don’t forget that your purchasing agent is no- 
body’s fool either. If you'll be patient for a few min- 
utes I’ll give you a little dissertation on P.A.’s plant 
engineers, works managers, specifications, their rela- 
tive importances, interrelations—. Guess I won't, 
either. There’s Mrs. Shipman with her bridge friends, 
and I see where yours truly is in for an evening of 
social duty. Rather talk shop, but you know how it is, 
Frank. Take a hand, will you?” 


“Not for me, George, not for me. I'll get on back 
home and we’ll finish some other time.” 


Our acquaintance with George and Frank leads us 
to believe that Mrs. George prevented a long, long 
argument. Perhaps it’s just as well—our readers can 
take up the discussion where the two men left off and 
doing so will give them an opportunity for some 
original thinking. 


What should be the relation between the main- 
tenance department (or plant engineering depart- 
ment) and the purchasing department in regard to 
specifications for plant equipment? 


(Answers to previous questions start on the following page) 
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What Maintenance Policy 
During Depression? 


(Question presented in the September issue) 


ERTAINLY prepare for future production dur- 

ing a period of depression—that is, if the company 
can finance it. During the present depression, it has 
been impossible for some plants to prepare for future 
business because they cannot afford to spend the money 
with very little coming in and no prospect of an 
increase in business for some time to come. 

I think every one will agree that the time to over- 
haul your equipment is when a plant is shut down. 
There is some overhauling that cannot be done except 
when the entire plant is shut down, such as overhauling 
or replacing engines, generators, etc. Individual ma- 
chines can be overhauled while the plant is running, but, 
even then the superintendent does not want to shut 
down even one machine when he is pushed to get the 
work out on schedule. 

Prepare for future production during depression as 
far as finances will permit. 

J. WALTER WRIGHT, assistant to the president 
Wilmot Fleming Iron & Steel Company 
Philadelphia, Pa. 


REPARING for production during periods of de- 

pression is logical, but in a large plant where a 
maintenance crew of fair size is maintained, it should 
be possible to plan the work so that this preparation 
can be carried on without adding to the crew or sacri- 
ficing vacations. Past experience will determine the 
size of the maintenance force that should be carried 
regularly, and, if the work is given proper thought it 
will be found usually that this force can carry on 
successfully through busy times and slack. 

An inspection of any plant will indicate that there is 
a large amount of maintenance work, which, while not 
urgent, should be done to keep the plant in proper con- 
dition. Inspection and the performance of minor re- 
pairs, before breakdowns actually occur, will pay big 
dividends. This kind of work can be done when there 
is nothing of greater importance to interfere with it. 
During times when it is necessary to install new equip- 
ment, or do major overhauling jobs in any department, 
the routine maintenance can be sidetracked until the 
more important work is completed without serious 
inconvenience to anyone. 

The important point not covered in your discussion 
is the fact that fluctuations in the maintenance force 
are expensive and should be held to a minimum. In 
any large plant there is a lot of special equipment to 
be maintained and it usually takes several months before 
a mechanic is trained properly to take care of such 
apparatus. It is unfair to expect any mechanical depart- 
ment to overcome the mistakes in judgment on the part 
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to previous questions 





of the management, but with any ordinary degree of 
cooperation the maintenance work can be arranged so 
that the regular force will be able to take care of any 
seasonable preparations without upsetting the organ- 
ization. A well-trained maintenance force is a great 
asset to any plant, but such training takes time and 
cannot be carried out effectively if this force has to be 
varied with the season. 
C. W. Scuwase, Mechanical Department 
Mallinckrodt Chemical Works 
St. Louis, Mo. 


OST emphatically the best course to follow is 

to prepare for the production that is ahead. At 
present there are definite signs that we have passed 
through the worst of the depression. 

We buy materials, if we think the price will rise, to 
save the difference in cost. We design and tool up for 
a new machine because we believe there is a demand 
for it. Such steps involve a certain amount of specula- 
tion based on our business sense. Our maintenance 
problems can be approached in the same way. During 
a period of depression our maintenance problems can 
best be solved. Things can be bought at lower prices. 
Machines, men, and materials are cheaper. 

Replacements made in slack periods will tend to 
stabilize production and will have a favorable effect on 
the welfare of any community. Also, in the period of 
increased production which inevitably follows a period 
of depression, the company having the equipment will 
have the advantage of being able to carry out produc- 
tion schedules and will not have lost the benefit of quick 
deliveries on new equipment. It will have been able to 
do construction work when the plant was not running 
at capacity. 

Having machines ready and in good shape is insuring 
profit in the days to come when the rush to meet pro- 
duction schedules returns. 

Wall Street fluctuations in reality affect only those 
whose poor judgment caused them losses. Their judg- 
ment can be expected to be as inconsistent as their 


J. WALTER 
WRIGHT 


Assistant to the presi- 
dent, Wilmot Fleming 
Iron & Steel Company, 
Philadelphia, Pa., starts 
the department off this 
month with his answer 
to the last question 
“What Maintenance 
Policy During Depres- 
sion?” 
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sporting blood. When they win, they act very modestly, 
but the company which issued the stock they played 
does not gain anything; when they lose, though the 
company does not lose anything, they become very 
dejected, and make all who come in contact with them 
listen to wisdom. The fact that cash reserves are high, 
order books are filled, far-seeing directors are in favor 
of the move, and “machinery is obsolete’ should over- 
rule the personal disturbances of a few and should lead 
to purchase of new machines, material, and other neces- 
sities for coming production. 

If all companies would wait and see what the trend 
of business is going to be, there would be no business 
at all. Some one must start and keep the ball rolling. 
After all, it is not the gambler’s losses, or the failing 
of a company or two, that causes hard times. When 
the buying public stocks buying, the merchant cannot 
order ; without orders the manufacturer cannot employ. 
Let the world know that you have money and that it 
is going to be spent. You are going to order equipment 
and materials, your suppliers in turn are going to have 
an order, and the result will be felt all the way down 
the line. 

Harry KAuFMAN, Engineering Department 
Naval Aircraft Factory 


Philadelphia, Pa. 


Do Centralized or Decentral- 
ized Stores Better Serve 
Maintenance? 


(Question presented in the August issue) 


BELIEVE that both centralized and decentralized 

stores have their place in most plants. But I do 
not imply by this that every nook and corner in the 
plant should be a private collection of stores. 

Take my own department as an example: I have 
always believed that I could save money for my com- 
pany, through expedited repairs and shorter equipment 
delays, by having a small store in connection with the 
electrical repair shop. Only a few items that are 
usually needed in a hurry are kept in this storeroom, 
‘such as contacts for compensators, motor bearings, and 
under-voltage release coils. Materials such as snap 
switches, lamps, tape, small sizes of wire, and brass 
sockets are kept in the main storeroom. 

I feel that the company is benefited by this method 
of stores in the following way: 

1. An under-voltage release coil burns out, shutting 
down a motor. The electrician notified of the trouble 
can get a new coil and have it replaced, in many cases, 
by the time he can get a written requisition on the 
storeroom. Assuming that the workman does readily 
obtain the requisition, there is usually a delay at the 
stores delivery window. Then, too, it is a rare store- 
keeper who will always know the desired article. 

2. Night repairs are more easily taken care of. This 
is a very important item, as help is scarce, and usually 
no storekeeper is on duty. 

3. It is easier to keep up the stores, as they are 
placed in individual bins and tagged, as to the switch 
or other piece of equipment that they fit. These bins 


are watched very carefully to see that enough material 
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C. W. SCHWABE 


Mechanical Department, 
Mallinckrodt Chemical 
Works, St. Louis, Mo. 
His opinions regarding 
maintenance operations 
during depression will 
be found on the preced- 
ing page. 





is kept in them to take care of emergency repairs. 
When this supply is exhausted a new one is obtained 
from the main storeroom. If this batch depletes the 
main storeroom, the regular supply is ordered which 
will remain in the main stores until needed. 
. . é 

4. Sunday work is speeded up, due to having mate- 
rials readily accessible. 

There are several reasons why a centralized store- 
room will not have spare parts in stock when needed: 


1. Storeroom record system not what it should be. 

2. Storekeeper not on the job, and if he is, he is 
subject to human forgetfulness and errors. 

3. Requisitions from the stores not entered daily 
on the balance record cards. Then, too, one may be 
lost or misplaced and the shortage will not be dis- 
covered until inventory time, or until they are needed. 


Department heads for their own protection should 
occasionally look over their own stores even though 
they are kept in a centralized storeroom. 

Department heads can further assist the storekeeper 
in keeping his stock up by figuring out jobs that 
require a heavy run on the stores far enough in advance 
to order the material before it is needed. 

The maintenance department is the one that needs 
most parts in a hurry. But if this department is 
located near the main storeroom there will be very 
little use for a stores department in the shop. 

Marin Puituips, Electrical Superintendent 
International Paper Company 
Niagara Falls, N. Y. 


basa 


Do Distributors Serve 
Industry Economically? 


(Question presented in the June issue) 


HE prompt delivery of supplies is one of the 
prerequisites for efficient maintenance. The mill 
supply house may be considered as filling an impor- 
tant economic function—being the connecting link 
between the customer and the factory—assuming, of 
course, that it is organized to supply the complete 
wants of the customer who is using the article or 
equipment for which the supply house is agent. 
The distributor should be equipped to take care of 
the smallest wants of the customer and also be ready 
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with technical salesmen to advise and suggest on all 
and any problems in connection with its equipment. 
If it fails in this respect it is not an asset but a 
liability. 

A salesman who has his customers’ interests at heart, 
and who is backed up by his house, whether a dis- 
tributor or a straight branch of the manufacturing 
company, can do much toward lessening the spare 
parts stock to be carried by the maintenance depart- 
ment of the customer. If the latter knows that he 
can call for any article needed, from the equipment 
or supply house, and be sure of getting it right away, 
he is going to be a regular customer and a booster 
for the manufacturer. A salesman who is on the job 
all the time with his customer advising him on the 
latest equipment, foreseeing some of his needs, 
becomes an asset that is not to be dispensed with easily. 

In our line of business, designing and _ installing 
compressor plants, we are in close contact all the time 
with the sales engineers of the companies making pipe, 
fittings, and valves. It is of great value to be able 
to know that everything needed on the average job 
is at hand, or what will be the date of delivery. We 
also get the latest information on the trade in general, 
especially with regard to the fluctuation of prices. 

The supply house, if the factory is situated at a 
great distance, usually has a full and well-equipped 
warehouse service. In the compressor and pump field 
there are usually factory trained men with the supply 
house. These men make it their business to help the 
operators. They are armed with information concern- 
ing the latest factory developments whereby more eff- 
cient maintenance may be effected. Where the factory 
has its own distributing branch there are always highly- 
trained, direct-from-factory service men. These sales 
engineers constantly are visiting users of their prod- 
ucts, not necessarily to make immediate sales, but to 
help out with ideas. 

If the factory is near the customer it is cheaper to 
buy direct. If far away, it is no doubt cheaper io 
buy from the supply house for the reasons previously 
outlined. I had the experience of buying a rather com- 
plicated regulating valve from the factory. There was 
quite a problem in connection with its installation and 
somehow we could not get results. Long letters were 
exchanged between ourselves and the factory and 
finally the valve was returned for credit. Our problem 
was then taken to a supply house which had a factory- 
trained man. He worked with the valve until it was 
giving dependable service. The factory article was 
cheaper in the first place but we lost out on service. 


F, J. WOLF 


Mechanical Engineer, 
Homestead, Pa.; an in- 
terested follower of 
Frank and George and 
a frequent contributor 
to these pages. 





We now feel that the valve sold by the supply house 
is the only reducing valve for us and the order has 
been repeated often. We can get any spare parts 
from stock. The salesman is what we may call a friend 
of the operations and maintenance department and 
naturally he has sold us more of his products. 

As engineer to engineer, the maintenance engineer 
feels more confident in the service and the product of 
a man who can talk in inquiry terms, than in those of 
the high-pressure salesman _ type. 

Maurice C. CocksHotr 
J. B. Hill Corporation 
Long Beach, Calif. 


ib Ae Ae a 
Should Maintenance or Pro- 


duction Department Control 
Cranes, Elevators, and Trucks? 


(Question Presented in the April Issue) 


T times this becomes a perplexing question, and a 
compromise between the two departments is the 
only solution. 

In the sheet metal plant (a rolling mill with auxil- 
iaries consisting of galvanizing, roofing, and ware- 
housing departments) this compromise works out to 
advantage. 

The following method is in use in several plants 
with which I am familiar and gives good results: 

The chief electrician is charged with all inspection 
and maintenance of electric cranes and tractors. He 
also is charged with the procurement of the operating 
personnel. When these operators are hired they are 
given to understand that they will look to the chief 
of the maintenance department for the care of their 
time and rates, and that he will settle any grievances. 
At the same time they are given to understand that 
they must give the department in which their respective 
machines: are located the maximum of service, the 
chief of this department to furnish all the operation 
orders. 

With these two positive injunctions they are fur- 
nished with a copy of the safety rules as furnished 
by the corporation and are instructed not to make any 
lifts or move any materials which their best judgment 
Says is not in line with safety. Whenever a question 
of this sort arises they must refer it to the head of 
the maintenance department for settlement. 

This plan in operation is very successful. The only 
time when friction has developed has been when a 
single crane must service several departments. For 
example, a single crane in one location must furnish 
the following services: changing the rolls in hot mill 
roll train, transferring sheets from hot to cold mills, 
and servicing the lathes for roll turners. Asa rule this 
friction is occasioned by the heads of departments 
feeling that their service should take precedence over 
that of the others. This in every case has been over- 
come by placing in these locations operators who seem 
capable of exercising tact. 

H. E. Retnuotp, Chief Electrician 

Dover Plant, American Sheet & Tin Plate Company 

New Philadelphia, Ohio 
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How Develop Key Men for 
Maintenance Work? 


(Question presented in the March issue) 


HE process of developing men for responsibilities 

and departmental organization depends entirely 
upon the size of the plant. The small plants, unable 
to carry a large number of maintenance men, must 
necessarily depend upon the “jack of all trades’? who 
can turn his hand to most anything to get by and keep 
the plant running. That is about all he does—gets by, 
and sooner or later someone must come in who is a 
specialist in that particular field and straighten out the 
situation so that efficient operation will be the result. 

A large plant, however, must specialize and sub- 
divide the work, so that the men who are familiar with 
certain phases of the maintenance department can be 
proficient in their daily job. The work should be 
divided into as many departments as possible, con- 
sistent with operations, and each man held for that 
department’s operations. 

We should have electricians, carpenters, millwrights, 
lubricating men, steamfitters, plumbers, yardmen, crane 
men, motor repair department, power plant operators, 
and other subdivisions where necessary. 

These departments should be under the charge of the 
plant engineer who has foremen heading up each sepa- 
rate department. When these departments are large 
enough to maintain subdivisions, each departmental 
foreman can allocate certain phases of his work to 
special men. In this way they may be proficient in 
their respective jobs and know the plant equipment, so 
that no lost time will ensue in arriving at a decision 
which might be necessary in making repairs. 

Each foreman who plans for the future can break 
in new men and keep a sufficient number coming along 
to fill in for responsible positions should vacancies 
occur. 

It takes a long time to break in a new man for a 
large industrial plant regardless of how proficient he 
may be in his speciality. He must be familiar with all 
of the intricacies of the plant design and construction. 
Each building should be carefully studied if there are 
many buildings in the group, to know where all of the 
various equipments are located, and their relation to 
each other. He must become acquain‘ed with the per- 
sonnel of the different factories and their method of 
operation, in order to thoroughly understand his work. 

Instances are known where it would take at least 
three months for a man to be able to go on his own in 
a large institution because of the necessity of learning 
the trade and manufacturing customs of that particu- 
lar industry. 

The plant engineer should have a well defined policy 
of training and advancing men in his department in 
order to obtain the best results and a continuity of 
service for all production machinery. 

K. D. Hamitton, Mechanical Department 
Geo. E. Keith Company 
Campello, Brockton, Mass. 


Bie acing are key men to be found in every industrial 
plant ; some employed because of their experience, 
others trained on the job, It does not always work 
to advantage, however, to have one key man for every 
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key position, since it places the plant and equipment in 
a dependent position. For instance, if one man was 
held responsible for the storage battery trucks and 
these trucks were used on three shifts, too much re- 
sponsibility would be placed on that man by others 
during his absence. On the other hand, temporary re- 
pairs could be made to mechanical equipment during 
the absence of the key man (millwright or master 
mechanic) and then properly repaired when he comes 
on shift. 

Here is the manner in which the work is allocated 
in one large industrial plant: In the electrical depart- 
ment there is one key man for each eight-hour shift. 
Two of these men are alone on their shifts, while the 
third on the day shift, may call on the day maintenance 
crew consisting of three men. The men on the other 
shifts can call on anyone who happens to be temporari- 
ly idle, because of the shutdown of any of the 
departments. 

The duties of these three key men consist of oiling 
and inspecting motors, replacing fuses, putting truck 
batteries on charge, replenishing batteries with distilled 
water, making repairs to signal and lighting systems, 
changing motors when necessary, and other routine 
work in connection with electrical equipment. Most of 
these men were trained at the plant since the equip- 
ment under their control at the present time was, in 
a great many cases, not even heard of when they were 
first employed. It might be said that they simply grew 
up on the job. They are responsible to a day foreman 
in charge of construction and maintenance who in 
turn is directly responsible to the electrical superin- 
tendent. 

Unless responsibility is divided in this manner, an 
industrial plant is apt to suffer heavily if something of 
a serious nature happens to the equipment while the 
chief or his assistant is out of the plant or is inca- 
pacitated through illness or accident. 

It can be seen from the foregoing that our three key 
men are kept so busy that they have little or no time 
to prevent trouble, unless indications appear when they 
are on the spot. Right here is where the next key man, 
the day foreman, steps in. His duties take him to all 
parts of the plant on what is, or should be, a constant 
inspection trip. He is able, therefore, to spot unusual 
wear, hot bearings, excessive noise, and other signs of 
impending trouble and to pass this information along 
to the men under him. The electrical superintendent, 
constantly in touch with other phases of operation such 
as load and operating conditions, general condition of 
equipment, etc., is also able to foresee future trouble 
from this angle. 

The same procedure is followed in the mechanical 
department where such key men as the head machinist, 
welder, tinsmith, pipe boss, paint boss, and others, re- 
port to the master mechanic. The millwrights, also 
responsible to the master mechanic, have a key man 
for each group of buildings. 

Key men necessarily must acquire most of their 
knowledge from experience, but it is important that 
they be instructed in their work and helped by means 
of literature pertaining to their equipment for refer- 
ence and study. Manufacturers usually send circulars 
and instructions for installing and maintaining their 
equipment and these should be read carefully and filed 
for future reference. 

H. E. Starrorp, Electrical Engineer 
Port Arthur, Ont. 





519 


The watchman has “set-up” his 
register or key by visiting all 
preliminary stations in sequence 
and is now ready to actuate the 
transmitting station. 


INCE the World War 
S more people have been 

burned to death in the 
United States than were rep- 
resented by the entire number 
of American casualties in the 
war. Careful analysis of the 
bulletins of the National Fire 
Protection Association reveals 
the fact that carelessness and 
improper protection are the 
leading causes for this tremendous 
economic loss. 

Burglary goes hand in hand with 
fire as a source of loss to business. 
Even the casual reader of the daily 
press is aware of the serious losses 
from burglaries. It has been proved 
time and again that the results of fire 
and theft are reflected in the state- 
ment of earnings long after the fire 
has been extinguished or the thief 
has made his getaway. 

Adequate protection can prevent 
much of this enormous loss. Modern 
science and invention have provided 
a system of protection against bur- 
glary and fire which is on duty con- 
stantly to guard against these arch- 
enemies of production and _ profits. 
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has occurred. 
does not compensate for 





It is better economics to 


install equipment and serv- 
ices designed to protect 
property and to prevent 
fire and burglary losses, 
than it is to collect the in- 
surance after the disaster 


Insurance 


lost profits. 


POLICING 
KLECTRICALL 


Guarding Automatically 
Against Fire and Theft 


By RAYMOND K. HYDE 


Commercial Engineer 
American District Telegraph Company 
New York, N. Y. 


This system, which is called “Cen- 
tral Station” service, includes electri- 
cal and mechanical equipment which 
transmits warning signals whenever 
normal conditions about a plant are 
disturbed. 

These signals are noted in an out- 
side central station where trained and 
experienced operators and guards are 
ready to respond immediately in case 
of emergency. 

Central station service provides a 
number of types of protection, the 
most important of which are burglar 
alarm, watchman supervision, man- 
ual and automatic fire alarm, and 
automatic sprinkler supervision. The 
type of service rendered, of course, 
depends upon the individual require- 


ments of the establishment (commer- 
cial or industrial) to be protected. 


NiGHt WATCHMEN SUPERVISION 


An adaptation of the service is the 
supervision of night watchmen. A 
survey reveals that the average in- 
dustrial plant is unoccupied more 
than 68 per cent of the time—that is, 
industrial and commercial properties 
are left unprotected unless watchman 
service is used. 

Upon the shoulders of these more 
or less aged watchmen rests the 
responsibility of caring for valua- 
tions running into billions of dollars. 
They must guard against fire and 
protect the plant against burglars. 
Many of them are old and are sub- 
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ject to spells of sickness or complete 
collapse. There is always the possi- 
bility that thieves wili enter and 
overpower them. 

By the central station form of 
supervision watchmen are required 
to make rounds of signal boxes at 
certain intervals, and to transmit 
signals to the central station. If, for 
any reason, no signal is received 
when it should be, central station 
roundsmen are immediately dis- 
patched to determine the cause for 
the delinquency. 

“Forgot to send signal” is a pre- 
vailing excuse for failure to signal. 
“Watchman sick or disabled” is an- 
other frequent excuse, and in this 
case the central station service re- 
quires that the roundsman summon 
medical assistance, notify the owners 
or executives of the plant, and then 
take the place of the watchman until 
a substitute appears on the scene. 

The supervision referred to is a 
system providing for continuous 
supervision of the watchman through 
an outside central station operated 
by an organization whose sole busi- 
ness is property protection, contact 
being maintained with the watchman 
by trained and impartial operators 
from the time he assumes his duties 












until he is relieved, and provides for 
the correction of any irregularities, 
even to the extent of providing sub- 
stitute watchman, if necessary. 


Computsory Tour SySTEMS 

A refinement of the central station 
watchman supervision is the “Com- 
pulsory Tour” system. The equip- 





Tour register and 
tour preliminary sta- 
tion. Inserting the 
key in the station 
and turning it sets 
tumblers in the key 
to enable it to be in- 
serted in the sending 
station. 


ment necessary consists of a self- 
setting register or key, one or more 
signal-transmitting stations, and a 
series of so-called preliminary sta- 
tions. The preliminary stations are 
not wired or connected with the cen- 
tral station. However, each must be 


Typical scene in a central station of one of the large operating companies. 
The devices on the right hand side of the switchboard are burglar alarm 
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drops. The relays on the left hand side control the tape registers on which 
night watch, fire alarm and sprinkler supervisory signals are recorded. 





visited by the watchman on a regular 
schedule, as his key must be inserted 
in them in a predetermined order. 
He must visit preliminary station 1, 
then 2, and 3, each time stepping up 
the register or key so that it will 
enter the succeeding station. He 
cannot skip station 2, because if he 
does his key cannot be inserted in 
station 3. When 
he completes his 
round of prelimi- 
nary stations, he 
can send his signal 
from the transmit- 
ting box, the only 
one wired to the 
central station. 

Among the ad- 
vantages of the 
compulsory tour 
system is the elim- 
ination of much 
wiring from pre- 
liminary stations. 
Other important 
advantages are the necessity for oper- 
ating the stations in a predetermined 
order, and the possibility of placing 
the preliminary stations in obscure 
and remote locations, assuring a 
thorough patrol of the premises. 
The system also premits greater con- 
venience in relocating the stations 
should the necessity arise. 





For DisTaANT PROPERTIES 

Where desired, and especially 
where the plant is too remote to be 
reached by central station roundsmen 
quickly, a “call-back” service is ren- 
dered. The central station sounds a 
system of bells over the entire plant 
in the event of failure of the watch- 
man to send his signals at the speci- 
fied time. These bells continue to 
ring until the watchman answers or 
until the roundsman arrives. 

Several actual incidents illustrate 
how central station supervision pro- 
tects the watchman: 

The watchman of a building found 
himself trapped in a stalled elevator 
just as he was starting his rounds of 
the compulsory tour stations. A 
short time afterward the roundsman 
from the central station found him 
and was able to bring immediate 
assistance to release him and repair 
the elevator. 

Recently, burglars overpowered a 
watchman employed by a silk mill, 
bound and gagged him, and stole 
some tens of thousands of dollars of 
valuable material. The watchman 
was found several hours later by a 
milkman—long after the law-break- 
ers had made a safe and unhurried 
departure. This watchman was not 
supervised. 

In direct contrast with the above, 
four men held up a watchman in an 
automobile warehouse and were at- 
tempting to make him open the safe. 


Emergency patrol attached to a 
central station for responding to 
burglar alarms and emergency situ- 
ations. 


When no signal was received from 
the watchman, two roundsmen were 
dispatched from the central station 
and as a result the crooks were 
caught red-handed. 

The American District Telegraph 
Company reports that in a year the 
total number of watchman’s failures 
to transmit signals was 353,533. 
Without the strict central station 
supervision the number of failures 
would, of course, have been many 
times larger. In some cases the 
watchmen needed assistance; in 
others they were lax in performing 
their duties. The patrol efficiency 
established by central station super- 
vision was 99.43 per cent. 


SUPERVISION OF SPRINKLER SYSTEMS 


Another important form of fire 
protection which has been assumed 
by the various central station pro- 
tection companies is that of super- 
vising automatic sprinkler systems. 

Supervision by a central station 
provides that immediate action be 
taken when the water flows. Sprinkler 
heads open automatically and dis- 
charge water at the rate of 30 gal. 
per min. After the fire is out immedi- 
ate attention must be given to the 
turning off of the water so that the 
damage will not be excessive. When 
water-flow signals are received in 
the central station an alarm is usually 
transmitted at once to the fire de- 
partment or other protective organi- 
zation delegated to respond. 


Other functions of _ sprinkler 


supervision are to make sure that 
the shut-off valves are open to allow 
flow of water, that the pressure is 





sufficient, that there is water in the 
gravity or pressure tanks, that the 
temperature of the water is above 
the freezing point, and that there 
are no leaks. 


An idea of the efficiency of 
sprinkler supervisory. service is 
gathered from the fact that during 
1929 the percentage of fire loss 
against the values protected was but 
0.04 of one per cent, or an efficiency 
of 99.96 per cent. 


BuRGLAR ALARM 


To provide burglar alarms each 
establishment is connected to the 
central station by an individual wire. 
The doors, windows and even the 
walls, ceilings and floors are pro- 
tected by wires which carry an elec- 
tric current. It is impossible to im- 
pair the efficiency of the system by 
cutting the wires, because this is the 
principle on which the system oper- 
ates and doing so will cause an im- 
mediate alarm at the central station. 

Even those who break the law are 
aware of the protection afforded by 
this modern system. Recently, ac- 
cording to the records of the Ameri- 
can District Telegraph Company, a 
burglar was arrested by a guard who 
answered an alarm from a promi- 
uent store. The burglar stated to the 
judge that he thought he was enter- 
ing the premises next door, which 
were not protected, and that he had 
had no intention of entering the 
store which he knew to be protected. 

It is extremely difficult for the 
criminal to rob a protected store, as 
is evidenced by another case. Three 
men entered a store by cutting a 
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The air pressure, water 
level, and _ shut-off 
valves of these pressure 
tanks are under central 
station supervision. 
The supervisory de- 
vices are marked with 
an arrow. This equip- 
ment is part of the su- 
pervised sprinkler sys- 
tem in the building of 
the National Board of 
Fire Underwriters, New 
York. 


hole through the un- 
protected roof. They 


collected what they 
wanted and prepared 
to leave. Their mis- 


take came when they 
opened a door which 
was protected; the 
signal was flashed to 
the central station and within three 
minutes the guards and police ar- 
rived to arrest them. 

Many leading banks are now using 
a system of burglar alarm protection 
tor vaults which operates on the 
sound detection principle, and which 
is also supplemented with central 
station supervision. Protection is 
provided by means of microphones 


or detectors installed on the ceiling 
of the bank vault. Any attempt to 
force an entrance into the vault 
necessarily causes noise; this causes 
the diaphragms of tke detectors to 
vibrate, which in turn causes certain 
instruments to transmit an alarm. 
This system, the “Phonetalarm,” 
is effective against attack by ham- 
mering, drilling, burning, or ex- 








plosion. A series of sharp blows on 
the vault will cause an alarm to be 
given and will bring a corps of 
trained and armed men to investigate. 











How the signals are received at 
the central station. 


Maintenance Prominent in Program of Second 
National Industrial Congress 


ments for holding the Second 

National Industrial Congress 
featuring Management, Maintenance, 
and Materials Handling in the Public 
Auditorium, Cleveland, Ohio, April 
13 to 18, 1931, inc. In conjunction 
will be held the Second National In- 
dustrial Equipment Exposition. 

Following the lines of the first ex- 
position, held in March of this year, 
in Chicago, the exhibits will be con- 
fined to equipment of service to the 
management, maintenance, and mate- 
rials-handling divisions of industrial 
plants. Again the exposition will be 
under the management of the Mid- 
western Engineering Exposition, of 
Chicago. 

Technical sessions will present 
many worth-while papers on the three 
M’s—Management, Maintenance, and 
Materials Handling. The materials- 


Jive completed are arrange- 
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handling program will constitute the 
Fourth National Meeting of the Ma- 
terials Handling Division of the 
American Society of Mechanical En- 
gineers. Maintenance sessions are 
under the auspices of the American 
Society of Mechanical Engineers. 
Management sessions will be under 
the direction of this organization, the 
Society of Industrial Engineers, and 
the American Management Associa- 
tion. It is expected that other socie- 
ties interested in management, cost 
accounting, and similar functions will 
participate. Activities will be in charge 
of a General Executive Committee of 
Cleveland men including C. M. 
Wilkinson, Warner Seely, T. F. 


Githens, and E. T. Bennington. An 
Advisory Committee representing the 
several engineering societies will aid 
the general executive committee. This 
advisory committee will include among 


its members some of the men who 
were directors of the first congress, 
among them G. E. Hagemann and L. 
C. Morrow, representing the Ameri- 
can Society of Mechanical Engineers, 
and J. M. Carmody, representing the 
Society of Industrial Engineers. 


Save Your Hands 


i sale neta of oxy-acetylene 
welding or cutting blowpipes 
should take care to protect their hands 
against blistering owing to the heat, 
and from particles of molten metal. 

Most equipment dealers sell weld- 
ers’ gloves at reasonable prices. Plain 
cotton gloves costing 10c. are better 
than no protection, but do not last 
very long. An injury may cause a 
three- or four-day layoff and cost 
twenty times the price of a pair 
of gloves. 
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Farewell, Useless Equipment 


OW the average man hates to throw a thing 
away! He’ll move the old easy chair to 
the attic, the old kitchen table to the cellar, some- 
thing else to the garage. Old clothes and old 
shoes will be stored and restored. Then some 
day he will have to move and he’ll be forced to 
dispose of his junk by turning it over to the ash 
man. When that time arrives he'll not be able 
to remember what service he expected to receive 
from the old stuff and will wonder why he saved 
it anyway. 

Many industrial plants follow the same futile 
procedure. Obsolete equipment piles up until 
space requirements force disposal. In the mean- 
time it has been housed to no purpose, and the 
owner has had no use of the money that its sale 
as scrap would have brought. Moreover, its 
presence has had a bad effect on the morale of the 
people in the plant. As one very well known 
engineer said of metal-working equipment, “I be- 
lieve it is thoroughly bad for shop morale to keep 
a lot of super-annuated machine tools standing 
around. They occupy valuable space that ought 
to be devoted to productive machines.” 

Decisions concerning future usefulness of equip- 
ment ought not be difficult. Better a single 
wrenching of the heart strings than a constant 
load on the mind. Once the decision has been 
made and the stuff is out of the way the decks are 
cleared for action and all hands feel that they 
really are going some place. 


Plant Voltages Are Going Up 


OST industrial plants are continually ex- 
panding in size and facilities. To many, 
particularly the older ones, there comes a time 
when provision for increased electrical loads pre- 
sents a real problem. Existing feeders are loaded 
to capacity, and crowded ducts or other condi- 
tions may make it a difficult and expensive job to 
run additional lines. Use of higher distribution 
and operating voltages offers one of the best solu- 
tions for this difficulty. 
In the early days of the use of electrical energy 
in industry there was some excuse for the use of 
low voltages. For one thing, the amounts of 


524 





power involved were low, and the problem of 
properly insulating equipment was more trouble- 


some thanitistoday. Increase in voltage means in- 
creased power-transmitting capacity, with smaller 
investment in copper, and decreased losses. Nor 
is the accident hazard measurably increased. 
Workmen often are inclined to treat voltages of 
110 or 220 volts with scant respect, perhaps with- 
out knowing that such voltages are highly danger- 
ous or even fatal under certain conditions. Volt- 
ages of 2,300 and up are certain to be respected 
and handled with more caution. 

In the case of old plants that are facing the 
problem of caring for increasing loads, the advis- 
ability of adopting higher voltages should be con- 
sidered carefully. With new plants, or extensive 
additions, the problem is not whether a high volt- 
age should be employed, but rather which of the 
commercial voltages in the range from, say 2,300 
to 13,200, should be chosen as best suited for the 
service. 

Choking a plant with voltages that are too low 
for the conditions is just about as bad as creating 
bottlenecks through the use of other indequate 


facilities. 


Competitive Production Is Ahead—Look 
to the Handling of Materials 
ETHODS and equipment used in handling 


materials are going to constitute a prime 
influence in the competitive production that is 
ahead. Plant engineering and maintenance forces 
may render valuable aid to their production divi- 
sions if they will accept the challenge that their 
function rightfully presents. 

To quote from our issue of August a year ago: 
‘Theirs is a position from which can emanate the 
practical information vital to the selection of 
equipment that will render economical and efh- 
cient service. These men know the whys and 
wherefores in their own plants. They know the 
possibilities and the impossibilities. In no case 
should they fail to possess themselves of the 
knowledge of materials-handling equipment and 
the details of operation that management has a 
right to demand from them when materials-han- 
dling problems are up for discussion. Nor should 
they fail to take the initiative when they are con- 
vinced that the acquisition of such equipment will 
lower the cost of production in their plants.” 

Study and analysis of all handling operations is 
the first step. It should include consideration of 
the character and amounts of materials to be 
handled; features of plant layout that will aid or 
interfere with an ideal installation; auxiliary serv- 
ices; details of existing methods of handling by 
man power. These items apply especially when 
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little or no equipment is in use and the whole 
system must be built up. 

If equipment is already installed equally prac- 
tical procedure is in order: Is power consump- 
tion low enough? Is the lubrication system all it 
should be? Should lifts be reduced or increased? 
Are there sharp turns that interfere with rapid 
movement? 

The line of attack advised here is the obvious 
one—it follows the dictates of common sense. 
If it did not, probably it would not be sound. It 
is therefore most likely to be followed by the men 
in the plant, who are devotees of common sense 
procedure; they are associated constantly with the 
physical things of the plant—the equipment—and 
it is wholly logical to expect from them thor- 
oughly practicable proposals. 


a 


What Cheer the Visitor? 


T’S funny how little things affect big busi- 

nesses. [here’s the visitors’ reception room, 
where buyers and sellers cool their heels. What 
wonderful opportunity it offers for putting the 
caller in a frame of mind that will cause him to 
act favorably toward his temporary host. 

Some otherwise excellent plants allow their vis- 
itors to stand until the men they are waiting for 
are available. Other plants provide a small 
bench, or maybe two; by the time some portly, 
thoughtless gentleman has spread himself, his 
coat, hat, and brief case over a bench there is not 
a great deal of room for the next caller. Could 
the portly gentleman hang up coat and hat? No 
—there is no hatrack. 

Fixed benches—there’s a trick. They keep the 
reception room in order; and of course they are, 
almost always, fixed against an open window or a 
red-hot radiator. Another cute little trick is to 
place the bench so that a window trim or some 
other hard object will take the man on the back 
of the head or neck; that'll make him keep his 
spine straight. 

And ventilation? Too much or too little. Sit 
by the frequently opened door, or behind storm 
doors. Freeze or roast. 

Ash receivers? Most likely two or three 
bosses or clerks will pass through the room puff- 
ing away. The visitor doesn’t know whether to 
smoke or not; if he does smoke it’s ashes back of 
the radiator, butts on the floor. 

Then perhaps the caller is thirsty. A bubbler 
in the room? Slim chance, for that, or toilet, or 
washroom. 

Not all rooms are so unattractive, so lacking in 
conveniences. Some plants have really studied 
reception, with the result that their receiving 
rooms are beyond reproach. And they profit ac- 
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cordingly, be the visitor buyer or seller—no need 
to argue that. 

Plant engineers think primarily in terms of 
plant, that is, of activities and properties out in 
the plant. The office end is the responsibility of 
someone else, so they reason, if they think of the 
reception room at all. 

A broader viewpoint would be of benefit to 
their employers. When rehabilitating, when 
planning for new construction, let them put in 
their oars concerning the reception room — it’s 
an important unit. 


We Have to Run Fast 


HILE Lewis Carroll put a lot of nonsense 

in “Alice in Wonderland,” and in “Through 
the Looking Glass,” he forcefully brings to mind 
certain fundamental truths. Alice and the Red 
Queen had ‘been running at top speed, hand-in- 
hand, for some time, and then sat down under a 
tree to rest. Alice said, “I believe we are still 
just where we started from. In my country, when 
we run we get somewhere else.”” The Red Queen 
said, ‘“‘In this country, we have to run as fast as 
ever we can to stay in the same place. If we want 
to get anywhere else, we have to run twice as fast 
as that.” Which is about the situation in indus- 
trial plants in this country, for only strenuous 
effort, long sustained, will hold a plant in a com- 
manding position. 

* * 2 

Don’t be complacent; don’t be satisfied with 
things as they are—competitors are not. Have 
ideas about improving conditions, push them, put 
them in writing, in sketches. Many schemes teem- 
ing with potential benefits have died in the heads 
or desks of the schemers because they were not 
brought out forcibly enough. Some may be too 
modest to bring their notions to those higher up 
while others become discouraged at the first belit- 
tling comment. Worst of all is the ‘“main- 
strength” maintenance man who takes the attitude 
that he is not being paid to improve conditions 
and maintains that he is there simply to keep 
things running as they are. 

* + -& 

These two sermonettes appeared in the August 
issue as part of an article. They are so pertinent 
and so well-presented that they are editorials in 
themselves. No reader should miss them. Hence 
they are repeated and are given a place on the 
editor’s page. The author is R. H. Rogers, of 
the Industrial Engineering Department of the 
General Electric Company. The two extracts 
were parts of his talk at the Maintenance Engi- 
neers’ Convention, held at Cedar Point, Ohio, 
during June. 
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KLECTRICAL DISTRIBI 


nished many standards 
of design incorporated. 

With these stand- 
ards, and the results 


By R.G. HORNBE RGER of recent research and investigations 


Electrical Engineer 
The H. K. Ferguson Company 
Cleveland, Ohio 


and 


W. A. HALLIDAY 


Engineer 
Western Electric Company 
New York, N. Y. 


ONVENIENCE in operation, 

ease of maintenance, adapta- 

bility, and possibility of ex- 
pansion are some of the factors that 
influenced the design of the electrical 
distribution system of the Point 
Breeze Works of the Western Elec- 
tric Company. Other company plants 
had served as testing and research 
laboratories in factory planning, con- 
struction, and operation, and fur- 
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of modern practice in many plants, 
a system of power distribution pos- 
sessing a number of unique advan- 
tages was evolved. 

The original plans called for a gen- 
erating plant of sufficient capacity to 
take care of the ultimate require- 
ments. Later it was decided to pro- 
duce steam for heating and process 
use only, and purchase power. The 
plant, however, has been designed for 
ultimate electric generation, if de- 
sired. 

Incoming power is received through 
three underground feeders at 13,200 
volts, three phase, 60 cycles. These 
three feeders, each composed of two 
three-conductor cables connected in 
parallel, have sufficient capacity for 
the initial power requirements. Pro- 
vision has been made in the under- 
ground duct system for two addi- 
tional feeders to handle the future 
loads. Relay protection is provided 
at both ends of each feeder, making 
it possible to cut out a defective cable 


The switchboard in one of the substations. 





automatically without interruption to 
service to any appreciable extent. 

The main switching station is con- 
structed as a part of the power plant, 
and the switching equipment has been 
designed so that generators may be 
connected to the system through the 
incoming line compartments with only 
minor changes. 

Somewhat of an innovation in bus 
system design was adopted after con- 
siderable study of the relative merits 
of several standard arrangements. 
The main bus is split into three sec- 
tions, each being connected to a 
synchronizing or tie bus through a 
reactor. This is the so-called star or 
radial bus scheme. 

Calculations on short-circuit condi- 
tions have indicated that a fault on 
one section of the bus would cause 
a minimum voltage drop on the re- 
mainder of the system, and that the 
possible short-circuit current on the 
star-connected bus, with the proper 
reactors in circuit, would be lower 
than with other bus arrangements. 

One incoming feeder serves each 
section of the bus, and the plant 
load is divided into groups. Each 
group is fed from one bus section. 
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TION at POINT BREEZE 


Continuity of service, ease of maintenance, 
convenient operation, and flexibility 


The oil circuit breaker units are of 
metal-clad design. In this type the 
13,200-volt bus structure, with its cur- 
rent transformers, disconnecting de- 
vices, small wiring, and the oil cir- 
cuit breaker, are all mounted in one 
factory-fabricated, steel-inclosed unit. 
The buses are spaced for air insula- 
tion in accordance with the usual 
standards, and also covered with 
molded insulation. It has been dem- 
onstrated that this breaker will inter- 
rupt the calculated maximum possi- 
ble short-circuit current possible on 
the system with a satisfactory factor 
of safety. 

Safety was the paramount consid- 
eration in the adoption of this type 
of equipment, and it is considered 
practically impossible to make con- 
tact with a live part, even with the 
breaker removed from the structure. 
An elevating-platform type of truck 
is provided for handling the circuit 
breakers. Interlocks make it impos- 
sible to remove or insert a breaker in 
the closed position. The units are 
bolted together in line, and 
the bus connections between 
units are made in the field 
by means of clamps. 

Reactors are of the oil- 
immersed type with the 
tanks mounted on trucks. 
Connections are made by 
means of bayonet connect- 
ors, so arranged that upon 
failure of a reactor it can 
be short circuited and rolled 
out of position. It is felt, 
however, that the chance of 
trouble is very remote. 

The control board for 
these units has the usual 
mimic bus feature. For 
testing telephone cables it 
is necessary to keep the va- 
riation in frequency within 
very narrow limits; hence 
a graphic frequency meter 
is employed to check the 
variation. 

The power company’s me- 
tering panels and the serv- 
ice battery charging panel 
were installed in the main 
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Main control board in control 
room overlooking the turbine 
floor. 


control room with this control board. 
The main control room overlooks the 
turbine room so that if generating 
equipment is installed an unobstructed 


view of the turbines will be possible. . 


Two banks of transformers are 
provided in the power house. One 
bank is used for boiler house aux- 
iliary equipment, and the other serves 
two 500-hp. air compressor motors, 
one 100-hp. ammonia compressor for 
refrigeration, the street lighting sys- 
tem, motor-generator sets, and pump 
motors. Both of these banks consist 
of three single-phase, oil-immersed 
transformers connected delta primary, 
15,200 volts, and star secondary, 440 
volts, with the neutral solidly 
grounded. 

Distribution from the main switch 
house to the substations is through 
three-conductor, 400,000-circ. mil. 
lead-covered, sector cables in an un- 
derground duct system. The cable in- 
sulation is nominally rated at 17,000 


volts, on a Y-connected system; this 
assures a comfortable margin of 
safety. The underground distribution 
system is carried in fiber ducts in- 
cased in concrete. In general, the duct 
banks are vertical and not more than 
two ducts wide, making possible max- 
imum heat radiation from the cables. 
Special attention was paid to the de- 
sign of manholes to provide an ac- 
cessible racking scheme. Cables may 
be pulled out and replaced without 
disturbing those already in place. 
The substations are strategically 
placed in the manufacturing units. 
Some are located on the roofs of the 
buildings, to release floor space. In 
locating substations the electrical load 
centers were considered first, rather 
than just convenient corners for the 
substations to fit into. 
Distribution throughout the plant 
at 13,200 volts allows for flexibility 
in plant growth and the desired ar- 
rangement of units that cannot be 


‘ 
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obtained with a low-voltage system. 
This voltage is high enough to take 
care of any reasonable load within 
the confines of the property. There 
are at least two cables from the power 
house to every important substa- 
tion, and a reverse-power protection 
scheme is used whereby upon failure 
of one cable it is automatically cut 
out and the load is carried on the re- 
maining cable or cables. This in- 
sures complete continuity of opera- 
tion and under normal conditions 
there should not be an excessive drop 
in voltage if a cable fails. 

In the substations the energy is 
stepped down by single-phase, oil- 
immersed transformers arranged in 
banks and connected delta on the 
13,200-volt primary and “Y” on the 
440-volt secondary side, with the neu- 

tral solidly grounded. One spare 

transformer has been provided in 
each substation. All transformers in 
the plant have been designed with 
the same internal characteristics so 
that universal interchangeability is 
possible. 

The 440-volt station bus is three- 
phase, four-wire. The circuit break- 
ers on the switchboard are manually 
operated and are provided with shunt 
trip coils actuated by induction-type 
overload relays. They will trip free 
if reclosed on overload. In addition 
to an ammeter and watt-hour meter 
on each panel, a power factor meter 
is mounted on a swinging bracket, 
with connections to a transfer switch 
on each panel, so that the power fac- 
tor of each circuit may be determined. 

From the substations, power is fed 
into three separate distribution sys- 
tems. The first system supplies the 
manufacturing power; the second 
supplies the permanent fixture, that 
is, sash motors, door-operating mo- 
tors, unit heaters and all such de- 
vices. The third system feeds the 








528 


total complement of lighting circuits. 
Power for manufacturing purposes 
is transmitted through power loop 
feeders with taps to distribution 
points on practically every building 
column. These distribution points 
contain fuse cutouts with spares at 
each station to provide for future 
branch power feeders. Distribution is 
made from these branch points by 
three methods: (1) Conduits buried 
in floor slab; (2) exposed conduit; 
(3) an underfloor duct system. 
Most machines that are permanently 
located and definitely tied in with a 
process are fed through conduits in 
the floor slab. For machines placed 
close to columns, exposed conduit was 
frequently run from the cutout cab- 
inet directly to the machine. All 
machines in the general floor area, 
and particularly machines that may 
be moved in the future, are fed 
through the underfloor duct system. 
The 440-volt power loop feeders, 


A branch panel like this 
is found on nearly every 
building column. Note the 
pull box at the base of the 
column, in which the under- 
floor duct terminates. 
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Type of transformer used 
on the lighting system. 
These transformers are 
mounted in the roof trusses, 
as shown here. 


Typical installation of oil- 
immersed 13,200/440-volt 
single-phase transformers 
in a substation. 











together with the underfloor duct sys- 
tem, permit every portion of the plant 
to be reached with power distribu- 
tion circuits either now or in the 
future. The Western Electric Com- 
pany has developed special fittings 
and a method of making taps from 
the underfloor duct system. Stand- 
ard, lead-covered, armored cable is 
used in this duct system, which gives 
a very convenient and flexible method 
of power wiring for practically the 
entire plant arga. 


The permanent fixtures—motor- 
operated sash, doors, unit heaters, 
etc.—are fed by a separate 440-volt 
system directly from the substation. 
Distribution is made to central points 
where the control for a group of these 
motors is mounted in the roof trusses ; 
the push-button stations are mounted 
on the columns. From each operat- 
ing station the equipment operated 
can be observed. 

Means are provided for locking 
motor-operated rolling steel doors by 
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a lock switch in the circuit. This lock 
switch can be included with the other 
locks on a master key system. 

The lighting system is fed by 440- 
volt feeders from the substation to 
central distribution points at which 
are mounted three-phase, air-cooled, 
auto-transformers with zigzag con- 
nections. By distributing at 440 volts 
the copper economy is very good, and 
the use of air-cooled, zigzag trans- 
formers permitted them to be mounted 
in the roof trusses at strategic points. 

The zigzag connection helps to 
balance the three phases of the load, 
and effectively damps out any third 
harmonics that may be presented at a 
Y-Y connection system. These trans- 
formers are of special design and 
their merits warrant more extensive 
use. They provide three-phase, four- 
wire secondary energy at 115 volts 
from line to neutral and 200 volts 
from line to line. Distribution is 
made at this voltage to the branch 
cabinets. This method reduces the 
secondary voltage drop considerably 
from what it would have been had 
115-volts, single-phase distribution 
been used. 

From the branch cabinets the indi- 
vidual branches are run as 115-volt, 
two-wire circuits. In general, there 
is one lighting transformer for every 
two branch cabinets. Branch lighting 
circuits are controlled in groups by 
contactors that control sections of 
bus in the branch cabinets. 


General layout of 
plant distribution 
system. 
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AROUND the WORKS 


THIS SECTION is especially 
devoted to short articles describ- 
ing ideas and practical methods 
devised to meet particular oper- 
ating conditions. The items may 
refer to mechanical details of in- 
stallation, inspection, testing, wir- 
ing, repair, maintenance, replace- 
ment, and emergency or unusual 
installations of equipment tribu- 
tary to production. Special atten- 
tion is given to shop or bench 
tools and short cuts or improved 
methods of handling work 
brought into the repair shop. 
Contributions from our readers 
are always welcome. 


Penetration By Percussion 


HOSE who are conversant with 

the mechanics of war, understand 
that a major problem is whether a pro- 
jectile can be devised that will pene- 
trate any armor, whether armor plate 
can be developed that will turn any 
projectile. 

An industrial device that commer- 
cializes this penetration by percussion 
employs what is known as the delayed 
action principle, a principle somewhat 
analogous in its effect to pre-firing in 
an automobile engine so that the pis- 
ton will start down with maximum 
pressure. 

The action of the industrial device, 
covered herein, called the Temple gun, 
is therefore radically different from 
that of ordinary practice. 
The gun itself has the 
appearance of a light- 
weight riveting hammer, 
and its weight, which is 
15 Ib., permits it to be 
used as conveniently as an 
air hammer, unhampered 
by a hose. 

The gun shown in Fig. 
1 is driving a %-in. stud 
into a ¥%-in. solid plate, 
with a charge of ordinary 
sporting powder. The re- 
coil and consequent shock 
to the operator is no 
greater than that caused 
by a riveting hammer of 
corresponding weight. 
The maximum capacity of 
the gun is a 1%4-in. stud 
into a 1¥-in. plate. 

A 1¥-in. stud requires 
a charge of 21 grains of 
powder, while the 1% in. 
cartridge carries 48 grains. 
The charge for an ordi- 
nary 12-gage shot gun is 
about 28 grains. The re- 
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coil, however, of the Temple gun is 
very much less than that of an ‘ordi- 
nary shotgun or rifle, because of the 
delayed action principle that is used. 

The stud and cartridge are assembled 
similarly to ordinary “fixed” ammuni- 
tion with the difference that one end of 
a “breakpin” is screwed into the head 
of the cartridge, and the other end into 
a hole tapped in the inner end of the 
stud. For a %-in. stud, a %-in. dia- 
meter breakpin is used, reduced to % 
in. at its center. 

The projectile does not leave the gun 
at the moment the powder charge ex- 
plodes; instead, a pressure is built up 
between the head of the cartridge and 
the end of the stud, until it reaches the 
capacity of the breakpin. This “lets 
go,” and the stud leaves the gun at 
much higher velocity than is possible 
with a sporting gun 
using the same charge. 
The recoil is caused 
by the breaking of 
the pin, and not by 
the explosion. 

Not the least re- 
markable feature of 
the Temple gun, and 
the one that makes its 
commercial use possi- 
ble, is that which per- 
mits it to drive studs 
to a predetermined 
depth. The gun oper- 
ates equally well under 
water. 

How uniformly the 
penetration can be 


controlled under varying conditions, is 
shown in the “close up” view of the 
same plate, in Fig. 2. Two of the studs 
were driven under 180 ft. of water; one 
is solid, the other has a %-in. hole 
clear through it. 

The reason why the end of the solid 
and the hollow studs have the same 
general appearance is because in both 
cases the end is drilled and tapped for 


the %-in. breakpin previously re- 
ferred to. 


If it is desired to use a through bolt 
instead of a stud, a punch may be sub- 
stituted for the stud, and a clean round 
hole such as is shown will be the re- 
sult. In this operation a slug of metal 
is removed, but not when driving studs 
or pins. 

The pressure applied to the end of 
a driven stud that is necessary to re- 





















Fig. 2—Close-up of plate 
shown in Fig. 1. Stud 1 and 
stud opposite at left driven 
under 180 ft. of water, studs 
7 and 11 on the surface. Two 
of the studs shown are hollow. 
The %-in. hole was punched 
by the same method. 


Fig. 1—Firing a 1%-in. steel 
stud into a ¥%-in. solid plate 
to a predetermined depth. 
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move it from a plate that corresponds 
in thickness to the diameter of the stud 
is 7 tons for the %4-in. and 20 tons for 
a 1%-in. stud. Obviously they cannot 
be pulled out because the allowance 
stress for a %-in. bolt is only 760 Ib. 
and even if a factor of safety of 10 
was used its strength would be only 
approximately one half of 7 tons. 
CueEsTeR B. Lorp. 
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Wrench That Will Not Mar 
the Work 


HANDY tool to have around the 
shop for loosening or tightening 
round objects that do not afford a grip- 
ping surface, is the strap wrench shown 
in the illustration. It consists of a 
piece of old leather belting fastened to 
a long stick of hardwood by means of 
two carriage bolts, as shown. The stick 
of wood should be about 3 ft. long, and 
the length of the piece of belting will 
depend upon the size of the object upon 
which the tool is to be used. 
By placing the belt around the object, 


orw 











(2) 
(2) 


A non-marring wrench 

















as illustrated in the above drawing, and 
applying pressure in the direction of 
turning, a firm grip at long leverage is 
obtained. 

The tool eliminates any possible chance 
of marring or injuring the object, and 
is especially effective on such things 
as the end guards on the arbors of 
polishing and grinding machines, fin- 
ishing pipe, hub caps, pinions and parts 
of a similar nature. 

S. WoLFF 
In American Machinist. 


Chief Engineer, 
American Electric Motor Company 


——_—— 


This Crane Limit Switch Stops 
Overhoisting 


ev time ago I saw a crane limit 
switch that fulfilled all the require- 
ments expected of it. In case the op- 
erator raised his hook too high it was 
necessary that he climb up on top of 
the crane to re-set the switch before he 
could lower the hook. For this reason 
the operator was careful not to over- 
hoist and consequently there was no 
danger of breaking the cables through 
overhoisting. Owing to its clever con- 
struction it is worth a description. 

In the sketch the limit switch is 
shown assembled. It consists mainly 
of two iron bars A, the lower of which 
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Details of a crane limit switch. The solid lines show the switch in 
the closed position. When overhoisting occurs the upper bar takes 
the position shown by the dotted lines opening the hoist-motor 


circuit. 


is supported above the hooks and 
sheaves of the hoist. The upper bar is 
hinged to the lower bar as shown. The 
weight B keeps the two carbon blocks 
C in contact to carry the armature cur- 
rent. These carbon blocks are insu- 
lated from the switch parts by means 
of fiber strips D. Under normal con- 
ditions weight B holds the switch in a 
closed position, but when overhoisting 
takes place the upper part of the switch 
assumes the position shown by the dot- 


ted lines making it impossible to en- 
ergize the motor. The operator is then 
obliged to climb up and close the 
switch, holding it in this position by 
means of trigger E. 

When the hook descends weight B 
holds the switch closed. The trigger 
E drops out and the switch is ready to 
function when overhoisting takes place. 

Cuas. A. PETERSON. 


Chief Electrician, 
Cold Spring, Minn. 
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What Is the Correct Center Distance? 


—. recently came to me 
regarding correct distance be- 
tween shaft centers. A user of power 
transmission equipment wanted to know 
the rule governing the distance between 
shaft centers where flat belt drive is 
used. 

There was one important thing that 
the inquirier neglected to state and that 
was whether or not the load fluctuated. 
Was the belt subject to shock? 

Distance between shaft centers is im- 
portant if the load fluctuates consider- 
ably. But if there is no fluctuation 
pulleys may be placed as close together 
as their dimensions will permit. If the 
drive is subject to shock the distance 
between centers should be made pro- 
portional to the severity of the shock 
and vibration, and high-grade, high- 
friction, elastic belt always should be 
used. If there is no fluctuation, belt 
elasticity is of no value. Elasticity is 
a liability rather than an asset if the 
load is perfectly steady, because it 
causes belt creep, a close relative of 
belt slip. 

The tendency today is to make the 
distance between shaft centers shorter 


and shorter, even in fluctuating drive 
installations. 

It has been repeatedly demonstrated 
that with a high-grade, high-friction 
belt the distance between centers is of 
less importance than ample arc of con- 
tact. 

Modern wrapper pulley drives are 
now handling all kinds of loads at ex- 
tremely short-center distances. Most 
of the data which are found in hand 
books on power transmission are based 
on antiquated practice with old-time, 
low-friction belts. 

I wish to emphasize the fact that 
nearly everything mechanical has been 
improved. 

The modern plain bearing of today, 
for example, is much superior to old 
plain bearings. Of course there are in 
use plain bearings that are no better 
than the plain bearings that were used 
30 years ago. Likewise there are in 
use belts that are no better than belts 
used 30 years ago. But the modern flat 
belt drive that is really modern is effi- 
cient and economical. 


45 Academy St., 


Newark, N. J. W. F. ScHAPHORST. 
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Dusts or other refuse created by the manufacturing 
processes are transported from the various plant areas 
direct to collectors by means of controlled air. Once 
collected, the disposition of waste material becomes 


a simple procedure. 


CONTROLLED AIR 


By DWIGHT LLOYD 


Denver, Colo. 


IR at low pressure is being 
A used in industry to a greater 
extent than ever before in 
making the atmosphere more health- 
ful for the workmen or to reduce 
operating costs by doing certain jobs 
either faster or cheaper than can be 
done by any other means. The use 
of air as a means of removing dust, 
fumes, etc., from the room or work 
shop has long been known and in use. 
In other words, the principle of the 
exhaust system as a means of obtain- 
ing better ventilation is not new or 
novel, but it has been only recently 
that the numerous applications of this 
principle have been fully appreciated. 
Use of air for exhausting—Ex- 
hausting steam or smoke, poisonous 
fumes, fine dust from artificial abra- 
sives, wood and metal dust, etc., is 
one of the most important uses to 
which air in motion is placed. Proper 
ventilation made possible by the arti- 
ficial removal of impurities in the air 
is therefore necessary for decreasing 
the health hazard to workmen. 


532 


In woodworking plants a light 
fine dust pervades the atmosphere, 
works through the smallest crevices 
and brings about a dusty condition 
throughout the entire building. To 
prevent the escape of this dust a 
Buffalo wood-working plant uses a 
dust-collecting system that operates 
as a single unit. There is one ex- 
haust fan, 10 ft. 10 in. high, and 
one centrifugal dust collector, 24 ft. 
in diameter and 38 ft. high. This 
dust collector receives all the waste 
material, separates the shavings from 
the sawdust, and, at the option of the 
superintendent, delivers either prod- 
uct to any of four boilers, or to baling 
presses or to a car-loading platform. 
An accompanying illustration shows 
how exhaust pipes are installed on a 
tenoner for removing shavings at the 
plant of a Jamestown, N. Y., com- 
pany. 

In the manufacture of slate-cov- 
ered roofing papers, a suitable ex- 
haust system now eliminates the fume 
and dust condition that formerly ex- 


isted. In making such products a roll 
of roofing felt is run through a con- 
tinuous machine, then into a saturat- 
ing tank where it is impregnated with 
asphalt. The sheet then passes under 
a hopper, at which point it is covered 
with fine slate particles that are 
pressed into the asphalt coating while 
it is still soft. In the manufacture of 
some grades of roofing, fine talc or 
mica dust is applied to each side of 
the sheet. Without an exhaust system 
the air is filled both with dust from 
the slate and talc and with fumes 
from the hot asphalt. With an ex- 
haust system installed, however, this 
health hazard is eliminated, yet leav- 
ing the machines easily accessible 
either to make adjustments or to 
mend a break in the sheet. In such a 
system, suitably designed hoods are 
installed at the point where the dust 
and fumes originate, those hoods in 
turn being connected by ducts of 
proper design with a large centrifu- 
gal dust arrester. A fan furnishes 
the air in the quantity and at the 
pressure desired. 

Air for cooling also enters into the 
manufacture of such roofing papers 
for, as the roofing material is carried 


Industrial Engineering—V ol.88, No. 10 








ize ek * 











reas 
nce 
mes 














AT WORK 


through a looper conveyor, a blast of 
cool air is usually blown over the loop 
by a fan which brings in outside air. 
An arrangement of this kind greatly 
accelerates the whole operation; fur- 
ther, the cooling blast is generally ar- 
ranged so that the heating and dust- 
exhausting are improved. Such a 
dust-collecting system in a roofing 
mill also serves to gather together 
refuse material that can be used again 
in the process without additional labor 
cost. 

Freedom from dust is now being 
obtained in grain mills and cereal 
factories to a point that would have 
been considered impossible a few 
years ago, all as a result of efficient 
dust-exhausting systems. Not only 
is the health hazard to workmen elimi- 
nated, but since grain mill dust is 
explosive the fire hazard is removed. 

The presence in the air of abra- 
sive, metallic dust resulting from 
heavy grinding machines is not only 
extremely dangerous to the health of 
employees, but also is the cause of 
undue wear on expensive tool equip- 
ment. Removal of such abrasive 


material from the air by the use of 
dust-collecting 


a suitable system, 
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whereby the dust is carried to a point 
where it cannot possibly do harm, is 
a comparatively recent development 
in this type of manufacturing plant. 

In industrial plants where paint is 
applied by a spray, suitable hoods, 
ducts and exhaust fans are now em- 
ployed to advantage in removing ex- 
cess paint spray and fumes. With 
air in motion thus removing the ob- 
jectionable impurities, the workmen 
can perform their duties with little 
danger to their health. 

Use of air for conveying—Low- 
pressure, air-exhaust systems have 
proved successful in handling a large 
volume of solid and weighty materials 
in many manufacturing plants. Air 
is now being widely used to convey 
wool, cotton, rags, shavings, rubber 
and leather scrap, pulverized coal, 
chemicals, cement, clay, grains and 
many other materials. By the use of 
air-conveying systems substances can 
be carried long distances, elevated sev- 
eral floors and, where necessary, can 
be accurately fed to machines. 

Use of air as a drying agent— 
Moving air at a low pressure also 
finds use as a drying agent. An inter- 
esting example is the installation in a 


plant where fireproofing material in 
a wet condition is put in the casing 
of steel safes. This insulation was 
formerly dried by the application of 
intense heat in naturally vented ovens. 
The addition to this process of a 
blower system for passing air into the 
oven at high temperature, recirculat- 


‘ing it to the fan and mixing it with 


fresh air also at high temperature 
reduced the drying period from 48 to 
24 hours. This saving of time is 
illustrative of the advantages gained 
by the recirculation of air currents in 
similar industrial processes. Not only 
is time gained and production made 
faster, but a great saving of floor 
space is also made. 

Use of air in hot-blast heating— 
A hot-blast heating system is that 
which supplies heated air and dis- 
tributes it throughout a building by 
a fan-and-duct system from a central 
source of heat, usually a steam coil. 
With this system air is recirculated 
or only outside air is supplied, or a 
desired mixture of both, as condi- 
tions may require. As _ changing 
weather dictates, the closing or open- 
ing of valves in coils gives a constant 
temperature with the utmost economy 
of fuel. 

In many mills there is created sur- 
plus heat or moisture in some depart- 
ment as a by-product of the manufac- 
turing process, which is used either in 
adding to the comfort or health of 
workers in other parts of the same 
building or in creating the uniform 
temperature or humidity that is nec- 
essary for better results in the manu- 
facturing process. Other industries 
such as in the manufacture of tex- 
tiles and in printing require a proper 
control of temperature and humidity. 
Inventive ability has made possible 
this control through modification of 
the hot-blast method" for the supply 
of air, either warm or cool, dry or 
moist, to any point. 

Other uses of air—In large build- 
ings of a general nature a healthful 
invigorating atmosphere is obtained 
by exhausting the devitalized air and 
forcing fresh air into the building. 
It is recognized that the efficiency of 
workmen is largely dependent upon 
the purity of the air they breathe. 
Many manufacturing processes, how- 
ever, create their own peculiar venti- 
lating problems. For example, a cer- 
tain type of electro-galvanizing appa- 
ratus gives off hydrocyanic and hy- 
drochloric acid vapors, mixed with 
fumes of caustic soda and steam. In 
this instance, the exhausting of these 
dangerous gases is accomplished sat- 
isfactorily through hoods connected 
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Low-pressure air is put to work in the woodworking industry in disposing of refuse at the machine and 
carrying it in conduits to a central storage. This tenoner is fully equipped for dust elimination. 


with roof ventilators which are based 
on the ejector-nozzle principle. 

Air in motion has many varied ap- 
plications to productive machinery 


and to special processes in manufac- 
turing. For example, in a bag cleaner 
that is widely used in feed mills, 
cement plants, and by bag manufac- 


Our Cover Picture 


AINTENANCE for the 
Hamilton, Ohio, plant of 
the Champion Coated Paper 

Company, shown on the cover of this 
issue, is undet the direction of a 
Works Engineer, who is also Assist- 
ant Mill Manager. Twenty-five hun- 
dred men and women are employed 
in the plant. 

The maintenance department is 
made up of four sub-departments, 
under the direction of master me- 
chanic, building superintendent, yard 
boss, and machine shop boss. In the 
department are 188 men. The power 
department is a separate organiza- 
tion answering through the mill 
manager. 

As the picture shows, the plant is 
housed in two large buildings with 
an office building as a separate unit. 
Operating floor space is 56 acres in 
extent. The 10 paper and cardboard 
machines, now steam driven for the 
most part, soon will be electrically 
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driven. Power is made in a newly 
installed boiler that operates at a 
peak of 658 Ib. per sq. in. Efficient 
use of exhaust steam will enable the 
making of power at $17.10 per kw.- 
yr. Powdered coal is the fuel. 

Most of the water is taken from 
eight driven wells, and the con- 
sumption per day is approximately 
30,000,000 gallons—more than the 
consumption of the entire city of 
Boston. 


—— 


Inadequate Wiring 
(Continued from page 501) 


plex type. Not more than 6 duplex 
outlets shall be placed in one circuit, 
using not less than No.12B&S gage 
wire where the run from the panel 
board to the first outlet is less than 
100 ft., and not less than No.1OB&S 
gage wire where it exceeds 100 feet. 


turers, air is used at the cleaner noz- 
zle at a high velocity, but its pressure 
is decreased as the dust is carried 
from the nozzle back to the collector. 


Panel Boards—Panel boards shall 
contain a minimum of one spare cir- 
cuit position for each five active cir- 
cuits or faction thereof. 

There shall be at least one panel 
board on each floor of the building, 
except as otherwise specified here- 
after. Wherever possible, panel 
boards should be so located that 
branch-circuit runs exceeding 100 ft. 
to the first outlet can be avoided. 

Feeders—The current-carrying ca- 
pacity of a feeder shall be great 
enough to supply 10 amp. at 115 
volts to every circuit position pro- 
vided for on the panel board or 
boards which it feeds. . 

The feeders shall be of such size 
that the voltage drop from the source 
of supply to the panel board will not 
exceed 114 per cent with a load of 


10 amp. at 115 volts on every branch 


circuit provided for. 

Conduits for inclosing feeders 
shall be of sufficient size to permit 
replacing the original feeders with 
wires two standard B&S gage sizes 
greater in capacity. 
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~KourpMEnT News 


Industrial plant executives concerned with the selection and operation of mechan- 
ical and electrical equipment will be interested in these devices, which are 
designed to improve plant operation or reduce operating and maintenance costs. 
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Borne Scrymser Universal 
Lubricator 


| abageroe oil or grease may be used 
in the lubricating system intro- 
duced by the Borne Scrymser Com- 
pany, 17 Battery Place, New York, 
N. Y. The system is comprised of two 
elements; a lubricator which may be 
used either with a hand gun or as part 
of a group-filling system, and a com- 
pressor arranged for either hand or 
power operation. 

Lubricators have graduated adjust- 
ing screws for increasing or decreasing 
the area of the orifice to permit the 
delivery of a predetermined amount of 
lubricant. Units are made in 1-, 2-, 3-, 
and 8-oz. sizes. 

The compressor can be operated by 
hand from any of four positions by 
means of a pump handle attached to a 
booster piston. By removing the pump 
handle and attaching the power device 
to the face of the flange, the com- 
pressor can be belted to the machine 
to which it is attached. Removing the 
tight and loose pulleys furnished as part 
of the power device permits the use of 
a motor which is direct-connected by 
means of a coupling. Provisions are 
made for making and breaking contact 
at predetermined pressures. 

The reservoir, an integral part of 
the compressor, is equipped with an 
indicating rod which shows the amount 
of lubricant stored. A hydraulic gage, 
calibrated and tested by pounds, is at- 
tached to the main line at the com- 
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pressor to indicate the amount of pres- 
sure required to fill pipe lines and 
lubricators. Bleed valves expel pocketed 
air. 


———<—_—_— 


Firestone Changeover Felloe 


A UNIVERSAL changeover felloe 
for use in changing trucks now on 
solid or single pneumatic tires to dual 
pneumatics has been announced by the 
Firestone Steel Products Company, 
Akron, Ohio. 

This unit permits the use of any size 
tire from the 5-in., high-pressure type to 
11.25 balloons, no change being made 
in the wheel or spacer. 

The felloe can be applied to all trucks 
now using cast-steel wheels by cutting 
off the present felloe and welding the 
improved model to the spoke ends. 
Wood wheels with the universal felloe 
are also. available for changing over 
from wood-wheel single pneumatics or 
solids to duals. 


—_—~<_——— 


General Electric Manual Operat- 
ing Lever for Oil Circuit 
Breakers 
A MANUAL operating lever, known 

as Type HD-1, for moderately 
heavy - duty, oil circuit breakers, has 
been introduced by the General Electric 
Company, Schenectady, N. Y. This 
lever is for mounting on a vertical flat 
surface of suitable rigidity and particu- 


| larly designed for the G E Type FKR- 


155 line of circuit breakers. 


This lever contains a compound re- 
duction which increases the mechanical 


advantage as the breaker closes, so that 
the maximum power is exerted from the 
point where the contacts touch to the 
fully closed position. The latch contains 
a hardened - steel ball-bearing roller, 
making it sensitive to the movement of 
the tripping shaft, yet it is locked under 
normal conditions and will not permit 
the breaker to jar open. The latch will 
release under gradual movement of the 
tripping shaft. It does not depend on 
the impact imparted when the trip coil 
picks up. 

To close, the operating lever is moved 
upwards 180 deg. and then brought 
down, the breaker closing with the 





downward stroke and the mechanism 
being trip-free at any part of this stroke. 
A reverse trip device protects the 
breaker, should the operator hesitate 
and back off the handle while closing. 
The lever is held steady in the normal 


downward position by a retaining 


spring. 
————_>————_ 


Terminal Electric Shovel Truck 


HE Terminal Engineering Com- 

pany, New York, N. Y., has added 
to its line of handling equipment an 
electric, four-wheel-drive shovel truck 
for handling bulk material. It is small 
enough to work inside of a box car and 
yet dig and carry one-ton loads. The 
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traveling speed is 10 m.p.h. empty and 
8 m.p.h. loaded. 

The chassis is the same as used for 
the Model BC-36 heavy-duty crane. If 
desired, the elevating structure can be 
replaced with a crane boom. All main 
functioning units such as wheels, bat- 
tery, motors, steering, braking, hoist- 
ing mechanism, etc., are interchangeable 
with those of all “TEC” equipment 
models. 

Shovel buckets are made in various 
widths for handling materials of dif- 
ferent specific gravities. A single hoist 
unit controls all functions of the bucket. 


 \. 
Tate 


An automatic stop on the upstroke 
speeds up the operations on short haul 
work and acts as a safeguard. 

Uprights, on which the shovel car- 
riage runs, may be built to any desired 
height. The shovel is operated from 
a storage battery which is in a steel 
compartment, placed over the wheels 
at the driver’s end, to act as a coun- 
ter balance. 

There are two sets of brakes—me- 
chanical on two wheels and electrical 
on four wheels—operating indepen- 
dently from the foot pedal and speed 
controller respectively. 


ee Rn 


Oxweld Aluminum Welding Rod 


2. Acetylene Company, 30 
East 42nd St., New York, has 
introduced a welding rod, designated 
“Oxweld No. 23 Aluminum Rod,” for 
welding either aluminum sheet or cast- 
ings when the metal is tightly held in 
jigs, and is not free to move. 

The welding rod is recommended for 
welding these alloys because its melting 
point is lower than that of the metal 
being welded, so that it will remain in 
the molten state after the base metal 
has solidified. The weld metal will 
therefore fill any voids that may have 
been created by the solidification and 
contraction of the base metal. 

The aluminum rod is now available 
in three sizes: 7s, %, and % inch. 


——<—__— 


Frank Adam Panelboard and 


Cabinet 

YPE LNTP is the latest addition 

to the line of panelboards and cabi- 
nets made by the Frank Adam Electric 
Company, 3650 Windsor Place, St. 
Louis, Mo. The section is of the one- 
piece type and is made of natural brown 
Bakelite with a stippled finish face. 
Each section contains the branch-circuit 
switches and N.E.C. plug-fuse connec- 
tions for four, single, fuse-type branch 
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circuits. These switches are of FA de- 
sign and are rated at 30 amp. A small 
aluminum plate with embossed number 
is provided for each switch. 

Main bus bars are mounted on edge 
on Bakelite supports. Tumbler switches 
are of the quick make-and-break type 
with double-break contacts. A mechani- 
cal “kick-off” feature permits the 
switch to be operated from the “on” to 
the “off” position independent of the 
operating spring. All steel parts are 
rust proofed. 








Boxes are of code thickness, galvan- 
ized steel with 4-in. wiring gutters. 
They are 19 in. wide inside and approx- 
imately 19%4 in. wide outside. Four 
5/16-in. mounting studs, upon which 
the panelboards are mounted, are pro- 
vided in each box. Doors up to 48 in. 
high are provided with catch locks. 
Over this size, vault handle, shoot 
bolts, and lock are provided. 


—_———_. 


General Electric Reversing 


Control 

| pe scemgerne equipment for small 
motors, designated CR-7009-B-19, 
has been announced by the General 
Electric Company, Schenectady, N. Y. 
This switch is designed to handle squir- 
rel-cage motors rated 1% hp. at 110 
volts, and 2 hp. at 220, 440, 550, and 600 

volts, 25 to 60 cycles. 
The switch consists of two contac- 





tors mechanically interlocked and hav- 
ing four sets of contacts and terminals. 
Three contact sets are for power cir- 
cuits; the remaining set is for the hold- 
ing circuit of the coil. Terminals are 
front connected and marked to facilitate 
wiring. 

Parts are arranged on a compound 
base for mounting in an inclosing case. 
The case is suitable for wall mounting 
and has a removable cover, also knock- 
outs for incoming and outgoing leads. 


———<————— 


Armstrong Pressed-Steel Stands 


ORTABLE vise and _ pipe-bender 

stands of gas-welded, heavy-gage, 
pressed steel are being offered by the 
Armstrong Manufacturing Company, 
Bridgeport, Conn. Model No. 81 is 
equipped with four removable legs. 
Thumbscrews lock the legs in place and 
prevent shifting or dropping out while 
the stand is being moved. Legs are 
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adjustable to variations in the floor’s 
surface. The top of this stand is drilled 
to take any standard pipe vise (chain 
or hinged) to hold pipe up to and in- 
cluding 2% in. in diameter. 

Model No. 82 has three legs perma- 
nently attached and hinged. A spring 
lock holds the legs rigid when the stand 
is open. Legs fold together when not 
in use. The universal top is designed 
to accommodate any standard pipe vise 
with a capacity up to and including 
314-in pipe. 

<-> 


Westinghouse “Motor 


Watchman” 


MOTOR starting switch with re- 
settable, automatic, overload pro- 
tection, known as the WK-16 “Motor 
Watchman,” is announced by the West- 
inghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa. This 
unit is especially suitable for use with 
textile-loom and machine-tool motors. 
Units of all ratings are inclosed in 
the same size box, 47% in. wide, 9 in. 
long, and 34 in. deep. The front-handle 
operation and the choice of top or bot- 
tom arrangement of line terminals are 
two additional features for both ap- 
plications. 
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An improved method of automatic 
overload protection is employed. It con- 
sists of tripping the contacts by heating 
a preformed bimetallic disk which does 
not gradually deflect but maintains its 
shape up to a predetermined point. 
When this point is reached, it snaps to 
another position affording a positive 
tripping means. In its normal position 
the upper side is convex, the rim being 
rigidly held. When overheated, this side 
becomes concave. 

This switch door is hinged at the top. 
Protective handle guards are arranged 
so that the switch may be locked in the 
“off” position. 

Operating mechanism is of the quick 
make-and-break toggle type with cad- 
mium-plated parts and non-corrosive 
bearings. The trip mechanism calibra- 
tion and the operating time are not af- 
fected by vibration because of the posi- 
tive snap action. 


—= 


Reliance Adopts Mossay Cooling 
Principle for Large Motors 
ULLY inclosed, fan-cooled induc- 
tion motors in sizes ranging up- 

ward from 20 hp. at 1,200 r.p.m., and 

in which the Mossay principle of cool- 





il 


ing is used, have been brought out by 
the Reliance Electric & Engineering 
Company, 1088 Ivanhoe Road, Cleve- 
land, Ohio. 

A single internal fan on the rotor 
circulates the confined warm air 
through tubes extending over the out- 
side of the stator. 

Stator windings and rotor are tightly 
inclosed. Fits for all inclosing parts 
are machined surfaces. All seals are 
stationary. 


——_= 


Cutler-Hammer “Twin Break’ 
Magnetic Contactors 


UTLER-HAMMER, INC.,, 150 
12th St., Milwaukee, Wis., has re- 


- designed its entire line of Type AAA 


automatic starters for small a.c. motors 
to incorporate a recently developed 
“Twin Break” magnetic contactor, in 
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which the contacts are of heavy coin 
silver. 

A magnetic latch has been added to 
prevent accidental closure of the con- 
tacts if the starter is bumped or tilted. 
The latch must be drawn aside by the 
operating magnet before the contacts 
can close. An improved hinge structure 
facilitates removing and replacing the 
contact board and insures correct re- 
placing of the board before the starter 
can operate. 

Contractors are made in three- and 
four-pole types. The maximum ratings 
for two- or three-phase are: 3 hp., 110 
volts; 5 hp., 220 volts, and 7% hp., 440 
or 550 volts. 


—_—<_————_ 


Wright-Hibbard Telescopic 
Tier-Lift Truck 

A TELESCOPIC tier-lift truck capa- 

ble of being elevated to a height 
of 15 ft. has been announced by the 
Wright-Hibbard Industrial Electric 
Truck Company, Inc., Phelps, N. Y. 
By means of a rope-operated control 
arranged on the side of the channels, 
the operator of the truck can ride on 


the platform and load or unload mate- 
rial. This control allows him to stop 











the platform at any height desired. A 
ladder on the side of the uprights is 
supplied as standard equipment so that 
workmen can climb to the platform if 
additional help is needed in loading or 
unloading. 

This truck can be supplied with vari- 
ous platform sizes and various heights 
in lowered position. 





American “Meyer” Reinforce- 
ment Unit for Dipper Doors 


CASTING of manganese steel, 
known as the Meyer Turtle-Back 
Reinforcement Unit for dipper doors, 
has been announced by the American 
Manganese Steel Company, Chicago 
Heights, Ill. This casting can be applied 
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pat anaes 


to any dipper door that is flat inside 
and that has not become distorted. 

Units are made for all dipper sizes. 
The plate is secured to the inside of the 
doors so as not to interfere with door 
braces and latch mechanisms, 


—_—_—_——<>___—__ 


Delta-Star Wire Connectors 


HE Delta-Star Electric Company, 

2400 Block, Fulton St., Chicago, 
lil., announces that its line of solderless, 
clamp-type wire connectors, listed in 
bulletins 38-CB, 38-CC and 38-CD, 
have been approved and will be listed 
by the Underwriters’ Laboratories. 


—_——g—__—_ 


Oxweld Two-Stage Oxygen 
Regulator 


HE Oxweld Type R-43 oxygen 

welding regulator, recently intro- 
duced by Oxweld Acetylene Company, 
30 East 42nd St., New York, N. Y., 
is said to guarantee a freedom from 
fluctuation by means of a system of two- 
stage pressure reduction. This reduc- 
tion is accomplished through two sepa- 
rate and independent sets of diaphragms, 
valves, and springs. The full cylinder 
pressure of 2,000 Ib. enters the regulator 
through a stem-type valve and is con- 
trolled by the first-stage diaphragm. In 
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this stage the pressure is reduced to 
less than 250 lb. per sq. inch. 

The oxygen then passes from this 
first reduction assembly to a second 
stem-type valve and diaphragm assem- 
bly where the pressure is reduced to 
the working pressure desired by the 
operator. This pressure is regulated by 
the operator by means of an adjusting 
screw. 


——— <> 


Revolvator Elevator 


HE Revolvator Company, Jersey 

City, N. J., has introduced a port- 
able elevator to be used as a light floor- 
to-floor stationary machine. The base 
is anchored in a depression three or 
four feet below the lower floor. Up- 
rights are fastened to the base and also 
to the upper floor to insure stability. 
Safety devices furnished as standard 
equipment arrest the descent of the plat- 
form in the event of cable breakage, 
phase reversal, current failure, slack 
cable, or other contingencies. 





Farrell-Birmingham “Sykes” 
Gear Tooth Comparator 


N improved type of gear-tooth 

comparator, called the Model E 
Sykes Gear-Tooth Comparator, has 
been announced by The Farrell-Bir- 
mingham Company, 344 Vulcan St, 
Buffalo, N. Y. Both jaws of this in- 
strument are movable, while the dial 
indicator spindle is stationary. This is 
said to make setting a little more con- 
venient. In addition, the dial gage is 
adjustable in the holder which permits 
the gage being raised or lowered. This 
feature makes it unnecessary to change 
the plunger or spindle of the dial gage 





when changing from fine- to coarse- 
pitch gears. 

Another improvement is that the jaws 
can be changed. The instrument can 
be supplied with interchangeable jaws 
of different pressure angles. 


——_.g——_— 


Sangamo Time Switch 


NNOUNCEMENT has been made 

by the Sangamo Electric Com- 
pany, Springfield, Ill., that its improved 
time switch, described on page 483, Sep- 
tember issue, INDUSTRIAL ENGINEERING, 
is now available with a conduit-con- 
nected base. 

In the former type, the base was simi- 
lar to that of a watthour meter. This 
latter type base, it is stated, has been 
given the Underwriters’ approval. 


\ 


———_@—_—_ 


Oxweld W-17 Welding Blowpipe 
Accessories 


HE Oxweld Acetylene Company, 

30 E. 42nd St., New York, N. Y., 

has recently introduced accessories for 
the Type W-17 welding blowpipe. 

Type CW-17 cutting attachment en- 

ables the blowpipe to do a reasonably 

wide range of cutting work. The at- 

tachment has the same style stem lock- 

nut as the welding head for the Type 
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W-17 blowpipe. The injector for the 
heating flame is contained in the attach- 
ment, just as the injectors are contained 
in the welding heads. At the rear of 
the attachment, near the bottom, is an 
adjusting screw, so that the oxygen for 
the heating flame may be regulated by 
the operator’s thumb and forefinger 
while the blowpipe is in operation. The 
locknut can be tightened by hand; no 
wrench is necessary to join the attach- 
ment to the handle. The attachment is 
supplied with two cutting nozzles. 

The W-17 to W-15 adaptor makes it 
possible to use any of the welding heads 
available for the W-15_ sheet-metal 
welding blowpipe with the Type W-17 
welding blowpipe handle. The end of 
the adaptor which fits onto the W-17 
blowpipe handle is similar to the rear 
end of a W-17 welding head. The 
adaptor contains passages for the oxy- 
gen and acetylene which fit tightly 
against the passages in the blowpipe 
handle. 


——_—_<—___ 


General Electric Live-Line 
Disconnecting Clamps 


| Peppa disconnecting clamps re- 
cently introduced by the General 
Electric Company, Schenectady, N. Y., 
are for making conections to main con- 
ductors from lightning arresters, for 
apparatus requiring occasional discon- 
necting, for temporary grounding of 
transmission lines, and for connections 
during construction work. They are 
hook-operated and rated at 200, 400, 
and 600 amperes. 

The clamp is made of copper alloy 
for use on both copper and aluminum 
conductors. The contact surfaces of the 
clamps are given a special finish when 
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the device is used with aluminum con- 
ductors. This finish reduces the electro- 
lytic action that results when moisture 
enters an aluminum and copper clamped 
joint. 

Before installing the device, the 
branch conductor is clamped to the back 
of the main casting. A switch hook is 
then inserted in the screw eye and that 
part is turned until the switch hook is 
firmly attached to the clamp. The switch 
hook with the clamp attached is then 
raised and the clamp is placed over the 
main conductor. The switch hook is 
then turned clockwise until the screw- 
bolt holds the conductor firmly in con- 
tact with the clamp. 

It is unnecessary to remove the 
switch hook from the device while 
attaching the clamp or removing it 
from the line. 


<> 
‘“Tricosal”’ 
| genie ale ie of certain con- 
centrated chemicals in solution, 


trade-marked “Tricosal,” to make cement 
mortar and concrete structures water- 
proof, to impart a quicker set, and a 
more complete hardness and high 
strength with a corresponding reduc- 
tion of the water cement ratio, are 
being introduced by the Tricosal Cor- 
poration of America, 115 Western 
Avenue West, Seattle, Wash. Each 
preparation, Tricosal Normal, Tricosal 
A-10, Tricosal S111, Tricosal Sl, 
Tricosal K, Fluat G, and Fluat S, 
has in accordance to its chemical com- 
position various properties, but, as all 
are correlated, the properties of all the 
combined kinds of Tricosal are included 
in the following information. 

Exclusive features claimed owing to 
nature and application are: soluble in 
water; effects are permanent; concen- 
trated in form; forms chemical combi- 
nation with cement and with any sur- 
plus lime in the cement; economical to 
use; penetrates uniformly entire mass 
of concrete; harmless and easy to 
handle; does not deteriorate; uniform; 
contains no fat, oil, bituminous products, 
oleates or water glass; less water re- 
quired. 

Exclusive advantages claimed owing 
to qualities of concrete produced in- 
clude waterproofing; resistance to 
acids, alkali, oil and other chemicals; 
quick setting and hardening; increases 
strength and durability; holds aggre- 
gate in suspension; sets under water, 
and at low temperatures ; bonding power 
or adhesion; resistance to heat; pre- 
serves reinforcing steel; prevents efflor- 
escence; sets and brings out color. 

Specified uses list Tricosal Normal 
for mass concrete waterproofing, bond- 
ing, etc.; Tricosal S111 for quick- 
setting, quick-hardening cement; Tri- 
cosal Sl for setting cement under 
water; Tricosal A and K for masonry 
products; Fluat G and S for floor- 
hardening, dustproofing, and acid re- 
sisting. 


Trackson Crawler for Fordson 
Tractors 

ODEL F Trackson Crawler for 

the Fordson tractor, which con- 

verts the latter into a 2-ton crawler 

tractor, has been developed by The 

Trackson Company, Milwaukee, Wis. 





This unit gives the Fordson a track 
contact area of 1,100 sq. in. The crawler 
unit can be attached without special 
fitting, drilling, or machine work. No 
differential changes are necessary. 

It is built entirely of steel and has 
few working parts. Tracks are made 
of heavy electric-alloy steel castings, 
heat-treated and hardened to provide 
extra strength and resistance to wear. 
Sprockets are made of alloy steel. Pat- 
ented truck-wheel bearings which carry 
the entire weight of the tractor are of 
ring-oiling design. Regular Fordson 
speeds and clearances are retained. 


—_——<——_—. 


Porter-Cable B-9 Belt Sander 
and Grinder 


YPE B-9 belt sander and grinder 

is the latest equipment announced 
by the Porter-Cable Machine Com- 
pany, Syracuse, N. Y. This tool may 
be used in either the vertical or hori- 
zontal position. Ball bearings are used 
throughout and are lubricated by 
means of Zerk fittings. Belt speeds 
range between 3,000 and 4,000 f.p.m. 
The drive pulley is of cast iron and is 








7 in. in diameter. The idler pulley is 
aluminum and is 4% in. in diameter. 
The abrasive belt measures 6x54% 
inches. 

Standard equipment includes a 1-hp. 
motor; switch, drop cord, and plug with 
single-phase motor; a graduated angle 
gage; a dust-collecting bag; an abrasive 
belt for wood, also one for metal. 


—— ~~ 


Industrial Controller Combination 
Starter 


HE Industrial Controller Division 

of Square D Company, Milwaukee, 
Wis., announces a line of a.c. combina- 
tion starters, known as Classes 8532K, 
8536K, and 8537K. 

These starters are provided with low- 
voltage and overload protection, also a 
quick make-and-break knife switch 
mounted in the same cabinet. Switches, 
equipped with arc suppressors, will 
break the stalled rotor current of motors 
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within the ratings of the starters. An 
interlock is provided which prevents 
opening the door of the cabinet unless 
the switch is in the “off” position. 

Units can be supplied with or with- 
out fuses for branch-line protection. 
Starters may be controlled by push- 
buttons or automatic pilot switches such 
as pressure and float switches, thermo- 
stats, and so on. 


or 


Chicago Pneumatic No. 44 “Little 
Giant” Pneumatic Drills 


LINE of pneumatic drills, desig- 

nated No. 44 “Little Giant,” in 
reversible and non-reversible types, has 
been announced by the Chicago Pneu- 
matic Tool Company, 6 E. 44th St., 
New York, N. Y. Some of the features 
of this line are: Long-stroke, block-type 
motor with valves and piston in one 
casting; a split crank case which per- 
mits easy removal of pistons and crank; 
pistons held to offset toggles by ball- 
and-socket joint which allows the piston 
to turn in the cylinder; interchangeable 
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valves; counter-balanced crank shaft; 
stainless-steel throttle parts; an auto- 
matic safety stop pin in the reversing 
throttle handle; cylinder casting so de- 


signed that a hole may be drilled in it 


for suspension in a horizontal position. 


——-—~<> 


Clark Controller Acquires Sundh 
Electric Company 


HE Clark Controller Company, 

Cleveland, Ohio, has acquired con- 
trol of the Sundh Electric Company, 
Newark, New Jersey, according to a 
recent announcement. Operations will 
continue under the name of Sundh 
Electric Company. 


—_—_—_——._>___ 


Champion Bus Support 
OR 37-kv. installations where high- 
capacity buses are to be used, and 
where high mechanical strength is nec- 
essary, the Champion Switch Company, 
Kenova, W. Va., has developed the bus 
support arrangement shown. 
Solid-piece insulator units are clamped 
by means of heavy flanged bolts. The 
conductor clamps and spacers are made 
of high-strength bronze. 








Campbell No. 3 Nibbling 
Machine 


A kinds of shapes can be cut from 
sheet metal 34 to 34-in. in thick- 
ness by the nibbling machine introduced 
by A. C. Campbell, Inc., Bridgeport, 
Conn., according to a recent announce- 
ment. Like the smaller units made by 
this company, this model works on the 
circular punch and die principle with a 
pilot to prevent the work from slipping 
and the punch from taking too large a 
bite. 

A circle-cutting attachment is stand- 
ard equipment. The original cutout may 
be used as a template for duplicate 
pieces. 

Floor space required without motor 








is 5 ft. x 4 ft. 2 in. Overall height is 
8 ft. 6 in. The net weight is 9,000 
pounds. 


eed 


General Electric Brazing 
Equipment 

gered dee brazing equipment for 

application in all industries has 
been introduced by the General Electric 
Company, Schenectady, N. Y. Brazing 
is done with the heat generated by the 
flow of electricity through carbon 
blocks. The equipment consists of a 
transformer, a foot switch, and tongs 
for holding the carbon blocks and work. 
The sizes of the various parts depend 
on the size of work to be handled and 
joints to be made. 

A typical unit involves a 5-kva. trans- 
former weighing 45 lb., having a 220- 
volt primary and an 8-volt secondary. 
A 10-kva. transformer for heavier duty 
weighs 95 lb., has the same primary 
taps and 8-, 10- and 12-volt taps on the 
secondary. The secondary taps can be 
changed for different sizes of joints, 
the higher taps being used for larger 
sections. 

Parts to be brazed are either designed 
with flat surfaces, or are flattened be- 
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fore brazing. After the work is clamped 
in the tongs flux is added and the cur- 
rent is turned on by pressing the foot 
switch. When the flux melts the braz- 
ing alloy is held against the hot metal 
until alloy flows into the joint by capil- 
lary attraction. During the process of 
brazing the hot alloy dissolves a thin 
film of the metal surfaces. 


—__<———— 


G-M Photo-Electric Cell 


ANY industrial applications of 

the photo-electric cell are pos- 
sible with the improved “Visitron” cell, 
introduced by the G-M Laboratories, 
Inc., Grace and Ravenswood Ave., 
Chicago, Illinois. 

The sensitive surface of the cell, 
designated Type 75-A, is an inserted 
metal plate centrally located within the 
bulb. This type of construction, it is 
claimed, permits greater physical uni- 
formity, reproducibility, and more effec- 
tive electro-static shielding. 

One of the chief claims made for this 
unit is the high sensitivity of the sur- 
face to incandescent light sources which 
are generally used in industrial appli- 
cations. 

A few of the uses are photo-electric 
relays for counting, sorting, grading, 
inspecting, alarm systems, lighting con- 
trol, smoke control, and safety devices. 


— =< 


Louis Allis Totally Inclosed 
Motor 


YPE J, a totally inclosed fan- 
cooled motor, especially designed 
for severe service in automotive, chem- 
ical, process, and food industries, has 
been announced by The Louis Allis 
Company, Milwaukee, Wis. The bear- 
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ing chambers are located within the 
sheet-steel inclosing case thus utilizing 
the oil seals for the bearing cartridges 
to exclude damaging foreign matter. 
Cast-iron heads are used wherein the 
cap screws holding the head to the 
frame pass through holes in the lugs 
that project outside of the head fit— 
thus preventing accidental openings in 
case the cap screws are left out. 

A feature of design is the ease with 
which the motor can be taken down for 
inspection or repair. 


—_———<——__ 


Du Pont “DuLux’”’ 


PRODUCT, known as DuLux, 

which is expected to prove of un- 
usual significance in the paint and var- 
nish field, is announced by E. I. du Pont 
de Nemours & Company, Wilmington, 
Del. It is stated that this product is 
based on a vehicle or film-forming ma- 
terial that is a specially developed syn- 
thetic chemical compound exceptionally 
resistant to disintegration, differing rad- 
ically in this respect from the natural 
oils and resins generally used in the 
manufacture of paints, varnishes, and 
enamels. 

Its drying time is much shorter than 
that of ordinary finishes, thus greatly 
reducing the time during which freshly 
coated surfaces are subject to marring by 
insects or dust. 

DuLux is now available for industrial 
uses, including the finishing of machin- 
ery and the coating of structural steel, 
bridges, and other uses where resist- 
ance to weathering and corrosion is 
required. 





“Carey Aluminite” 


IGH-temperature, heat - insulating 

material, known as “Carey Alumi- 
nite,’ is being marketed by the Phillip 
Carey Company, Cincinnati, Ohio, The 
line consists of two types of materials; 
one for temperature up to 2,000 deg. F., 
the other for temperatures to 2,500 deg. 
Fahrenheit. 

For the present, the material is being 
furnished in blocks 2% in. thick, 9 in. 
wide and 36 in. long; these dimensions 
having been adopted because the insu- 
lation is intended for use in connection 
with fire-brick construction. Each block 
is equivalent in size to eight standard 
bricks. 


——~<>__— 


Air-Way Electric Appliance 


‘‘Aeriet” 

A PORTABLE, electric heating unit, 

known as the Air-Way “Aeriet,” 
for creating and controlling air condi- 
tions and temperatures is being mar- 
keted by the Air-Way Electric Ap- 
pliance Corporation, Heating Division, 
Toledo, Ohio. 








Essentially, the unit consists of a 
specially designed capacitor-type motor, 
a fan, and a non-glowing, electric heat- 
ing element. It weighs 32 Ib., and can 
be plugged into the nearest light socket. 
The unit is started, regulated, and con- 
trolled by means of a switch located at 
the side of the metal housing. 


—_——_—_ 


Bull Dog Panelboard 


N addition to its line of dead-front 
“Saftofuse” (fusible switch) units 
has been announced by the Bull Dog 
Products Company, 7610 Jos. Campau 
Ave., Detroit, Mich. This is a double- 
branch, three-pole, 30-amp., Bakelite 
unit as shown in the upper illustration. 
The lower photograph shows a six- 
teen-circuit, 3/3-wire panel consisting 
of assemblies of Saftofuse units. The 
cabinet is 32 in. high, 19 in. wide, and 
5% in. deep. 








‘TRADE LITERATURE 
You Should Know About 


Copies of literature which is 
described on this page can be 
obtained by writing to the 
manufacturer whose name and 
address are mentioned. It is 
always advisable to state the 
name and number of bulletin or 
catalog described, as given in 
these columns. 


* * * 


(261) SuBsTATION EqguipMENT—Bulletin 
38-F, Type F, clamp-type busbar and con- 
ductor fittings for round conductors.— 
Delta-Star Electric Company, 2400 Block, 
Fulton St., Chicago, IIl. 


(262) Srartinc Equipment — Three 
new catalog pages for catalog 14: Page 
28A, magnetic motor starting switches in 
cast iron boxes; page 47C, meter service 
and range switches; page 50A, meter 
service breakers—The Trumbull Electric 
Manufacturing Company, Plainville, Conn. 


(263) Matertats HANDLING — Special 
publication 1873, 28 pages, a photograph, a 
drawing, and data covering the perform- 
ance and the electrical and mechanical 
construction of each of 17 mine locomo- 
tives and 7 industrial locomotives.—West- 
inghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa. 


(264) Arc Wetpinc—Bulletin 901, 8 
pages, design, construction, and ratings of 
Burke arc welders—Burke Electric Com- 
pany, Erie, Pa. 


(265) Frow Meters—“Get It On 
Paper,” a broadside describing Brown 
electric flow meters—The Brown Instru- 
ment Company, Wayne & Roberts Aves., 
Philadelphia, Pa. 


(266) MINIATURE INSTRUMENTS—Pub- 
lication GEA-1239, listings of the GE line 
of miniature instruments for panel mount- 
ing.—General Electric Company, Schenec- 
tady, N. Y. 


(267) SpEED Repucers—Catalog B-1 is 
a complete revision of the planetary line 
of speed reducers, and catalog C-1 is a 
complete revision of the worm gear line. 
Both catalogs contain not only construc- 
tion and engineering data on the speed 
reducers, but also their application —Gears 
and Forgings, Cleveland, Ohio, 


(268) Drartinc—Booklet, 32 pages, 
“Fundamentals of Pattern Drafting for 
Sheet Metal Shops.”—Sheet Metal Shop 
Service Bureau, The Armco Distributors’ 
Association of America, Middletown, 
Ohio. 


(269) INsuLATION — “The Micabond 
Manual,” 72 pages, a brief history of 
Mica; its sources and use, and “Mica- 
bond,” a manufactured mica.—Chicago 
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Mica Division, Continental-Diamond Fi- 
bre Company, Newark, Del. 


(270) Ovens— Bulletin 10, 4 pages, 
Despatch continuous conveyor ovens.— 
Despatch Oven Company, 622 Ninth St., 
S. E., Minneapolis, Minn. 


(271) PyroMETERS — Catalog 15A, 104 
pages, 141 illustrations, Brown indicating 
recording and automatic control pyro- 
meters——The Brown Instrument Com- 
pany, Philadelphia, Pa. 


(272) LuBricATION — Bulletin, details 
and applications of the Farval central- 
ized system of lubrication.—Lubrication 
Devices, Inc., Battle Creek, Mich. 


(273) CRANE EQUIPMENT — Publication 
GEA-1210, “Electric Equipment for 
Cranes.” — General Electric Company, 
Schenectady, N. Y. 


(274) Patnt—Bulletin, 28 pages, “In- 
dustrial Technical and Architectural Fin- 
ishes.”—Norfolk Paint & Varnish Com- 
pany, Norfolk Downs, Mass. 


(275) Conveyor Drives—Book 1191, 32 
pages, a complete line of screw conveyor 
drives—H. W. Caldwell & Son Company, 
2410 West 18th St., Chicago, III. 


(276) Motors—Leaflet 2124, Type ARZ 
totally enclosed, fan-cooled, squirrel-cage, 
induction motors.—Allis-Chalmers Manu- 
facturing Company, Milwaukee, Wis. 


(277) Grounp Gtass Jorints—Depart- 








Coming Events 


Second National Industrial Congress 
featuring Management, Maintenance and 
Materials Handling—Public Auditorium, 
Cleveland, Ohio, April 13 to 18, 1931, inc. 
In conjunction, Second National Indus- 
trial Equipment Exposition. Concerning 
technical sessions address P. T. Wetter, 
American Society of Mechanical Engi- 
neers, 29 West 39th St., New York City. 
Exposition under management Midwest- 
ern Engineering Exposition, 308 West 
Washington St., Chicago, Illinois. 


Ninth National Exposition of Power 
and Mechanical Engineering—G rand 
Central Palace, N. Y., Dec. 1 to 6, 1930. 
Managers, International Exposition 
Company. 


Fifth Midwest Engineering and 
Power Exposition — Coliseum, Chicago, 
Feb. 10 to 13, 1931. Managers, Midwest 
Engineering Exposition, Inc., 308 West 
Washington St., Chicago, Ill. 


National Fire Protection Association 
—35th annual meeting, Toronto, Can., 
May 11 to 17, 1931. Association head- 
—. 60 Batterymarch St., Boston, 

ass, 











ment of Commerce publication, “Inter- 


changeable Ground Glass Joints.” Com- 
mercial Standard CS21-30.—Department 
of Commerce, Bureau of Standards, 
Washington, D. C. 


(278) Pumps — Illustrated booklet, 19 
pages, “Warren Pumps and the Organiza- 
tion Behind Them.”— Warren Steam 
Pump Company, Warren, Mass. 


(279) Compressors—Bulletin P-14, cen- 
trifugal blowers; bulletin P-5, compress- 
ors. — Elliott Company, Morris Bldg., 
Pittsburgh, Pa. 


(280) Licutinc — Industrial and com- 
mercial catalog No. 4, 46 pages, “Quad” 
lighting units—Quadrangle Manufactur- 
ing Company, 32 So. Peoria St., Chi- 
cago, Ill. 


(281) ELrectricAL EgurpMeNt—Bulletin 
CT4, 12 pages, Burke clamp-type, posi- 
tive-grip, tee connectors.—Burke Electric 
Company, Erie, Pa. 


(282) SHEET STEEL—Booklet, 16 pages, 
Armco electrical sheet steel grades.—The 
American Rolling Mill Company, Middle- 
town, Ohio. 


(283) CENTRAL STATION — Publication, 
“Modern Central Stations,” sixth of a 
series, a collection of articles selected 
from technical magazines of interest to 
engineers and others in the field of power 
generation.—Ingersoll-Rand Company, 11 
Broadway, New York, N. Y. 


(284) SPEED REDucErS—Bulletin 230, 68 
pages, the complete Falk line of parallel- 
shaft, herringbone speed reducers carried 
in stock for immediate shipment.—The 
Falk Corporation, Milwaukee, Wis. 


(285) ELectricAL Toots — Catalog and 
price list No. 36, 64 pages, a complete 
line of electric drills, grinders, buffers 
and polishers—The Standard Electrical 
Tool Company, 1938 West 8th St., Cin- 
cinnati, Ohio. 


(286) MANGANESE STEEL FEEDERS — 
Folder, 8 pages, steel feeders designed to 
handle abrasive bulk materials in large 
tonnages. — Stephens-Adamson Manufac- 
turing Company, Aurora, III. 


(287) WatTER CooLer — Folder, Merco 
bottle-type cooler and Merco pressure, 
bubbler-type cooler.— National Electric 
Refrigerator Corporation, 304 Penn Ave., 
Scranton, Pa. 


(288) Unit Heaters — Bulletin, con- 
struction and installation details on Wol- 
verine unit heaters and Wolverine copper 
radiation. — Wolverine Tube Company, 
1411 Central Ave., Detroit, Mich. 


(289) ReEFRAcToriES—Folder, “Kingdo” 
wet, high-temperature refractory patch.— 
Southern King Refractories, Inc., 489 
Stephens St., S. W., Atlanta, Ga. 


(290) Arc WeELpING—Publication S. P. 
1879, 32 pages, the strength of structural- 
steel welded joints, design data, test and 
inspection data, building code, estimating 
costs, and bridge specifications.—Westing- 
house Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa. 
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INDUSTRIAL ENGINEERINGS 
tas +Ae 
(Continued from the September issue) 

THREE-PHASE SQUIRREL-CAGE INDUCTION MOTORS 

Running protection Max. rating 
Wire Size M branch circuit oe 
. . Max. set- Pp per 
Full Gage No. or circular mils . | Max. sen fuses 100 ft. 
Volt- Hp load Conduit! ‘fuse ——. (singl 
age s ate en imit | Full |Reduced | (singie 
Amperes ; rating**| protective | voltage | voltage | distance) 
Rubber /|Varnished| Slow- device starting | starting | Tc. wire 
covered | cambric | burning} Inches |Amperes Amperes |Amperes |Amperes | Percent 
% 5.0 14 14 14 % ag 6.25 15 15 2.1 
4 5.4 14 14 14 4% he 6.75 20 15 2.2 
110 1 6.6 14 14 14 4 19°* 8.25 20 20 2.7 
1% 9.4 14 14 14 % > ag 11.75 30 25 3.9 
2 12.0 14 14 14 15** 15.00 40 30 5.0 
a 2.7 14 14 14 4, ae 3.50 15 0.59 
34 3.0 14 14 14 4% 4° 3.75 . a eee 0.66 
1 3.5 14 14 14 4 oe 4.50 | Ae eee 0.77 
1% 5.0 14 14 14 a a 6.25 15 15 a3 
2 6.4 14 14 14 4% ai 8.00 20 20 1.4 
3 9.5 14 14 14 4% 12 12.00 30 25 2.1 
5 16 12 12 14 34* 20 20 .00 50 40 2.2 
744 3823 8 10 10; 1* 30 29 .00 70 60 1.25 
10 29 6 8 8) 14* 40 36.50 90 80 1.0 
15 40 6 6 8} 14* 50 50.0 125 80 1.4 
208 | 20 55 4 4 6) 1% 70 69.0 175 110 1.2 
25 68 2 4 44 1% 90 85.0 225 150 0.92 
30 82 0 2 2; 2 110 102.5 sasateas 175 0.70 
40 107 00 0 1; 2 150 134.0 225 0.72 
50 133 000 00 0} 2 175 Co 2a eee 300 0.71 
60 158 0000 000 0} 2% 200 . £ Se eee 350 0.67 
75 191 250,000 0000 000; 2% 250 239 .0 400 0.69 
100 260 400,000} 300,000 0000; 3 350 Re ee 600 0.59 
125 330 600,000} 500,000} 350,000; 3% 450 413 660***;| 0.50 
150 382 700,000; 500,000} 400,000; 31% 500 478 764***| 0.49 
200 509 ~=—{1,000,000; 800,000) 600,000; 4 vee a oe 1018***| 0.46 
4% 2.5 14 14 14 4% ke 3.25 15 0.5 
34 2.8 14 14 14 a a 3.50 ee ee 0.6 
1 3.3 14 14 14 4 o™ 4.25 15 ye 0.7 
14% 4.7 14 o4 14 a) a 6.00 15 15 1.0 
2 6 14 14 14 a) a 7.50 20 15 1.2 
3 9 14 14 14 4% 12 11.25 30 25 1.9 
5 15 12 12 14 % 20 18.75 45 40 2.0 
7%} = =—22 8 10 i a ba 30 27 .50 70 60 1.1 
10 27 8 8 8) 1* 35 34.00 80 70 1.4 
15 38 6 6 8} 1%* 50 47.5 125 80 1.2 
220 
20 52 4 4 6} 1% 70 65.0 175 110 3:3 
25 64 3 4 44 1% 80 80.0 200 150 1.0 
30 77 1 2 3} 1% 100 bs a i ee 175 0.8 
40 101 0 0 2} 2 125 126.0 200 0.9 
50 125 00 00 0; 2 175 156.5 250 0.6 
*Conduit one size smaller may be used under certain conditions. N.E.C. 503-q. 
**Motors of 2 hp. or less may be protected by branch circuit fuses only. N.E.C. 808-A, exception (1). 
***Circuit-breaker settings. Fuses not permitted. N.E.C. 805-1. 
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Motor Wiring Tables 


(Continued from the preceding page) 


THREE-PHASE SQUIRREL-CAGE INDUCTION MOTORS—Continued 





| Max. rating 

: . | branch circuit Voltage 
G sane “ree 7 Conduit Max. set- | fuses | drop per 

oe a ae ee eee size ting time 100 ft. 
Max. limit Full {Reduced} (single 
fuse | protective | voltage | voltage | distance) 
Rubber | Varnished| Slow- rating**| device starting| starting] r. c. wire 
covered | cambric | burning Inches | Amperes} Amperes |Amperes | Amperes| Percent 


000 0| 2% 200 | 186.0 seceeseed S00 | © 
0000 00} 21% 225 0 400 
300,000 0000 308 an 
500,000 | 300,000 388 
500,000 450 
700,000 


| Running protection 
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150 144 
|200 195 
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